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The O-C-T Crescent Flange Tree combines | 
versatile Crescent Flow Controls with O-C-T dual | 


tubing heads to make dual completions 

simpler and more economical than ever. 
Crescent Flanges let you remove either valve |_| 

without disturbing the other. They are more | 

compact and more economical than block valves, | | 

Crescent Flow Controls reduce cost, 

weight, and the number of connections : 

needed. They combine in one-piece units all | | 

functions of a single-wing tree, replacing 

the cross or tee, wing valve, and adjustable 

or positive choke. | 

All 0-C-T dual tubing heads can be used fy 

with Crescent Flange Trees. These heads include 

the DRT (dual tension head), the TC 

(all-purpose head), the tubingless completion 

head, or the U-60 (universal head). Illustrated | 

here is the U-60 tubing head with the U-60 

dual split hanger. 

The dual split hanger permits running gas 

lift mandrels or packer receptacles on either 

string. Each semicircular hanger can be run or 

pulled separately. Compression-type hanger 

seals give automatic annulus packoff, and O-C-T 

Otis Back Pressure Valves give complete 

blowout control after tubing has been landed. 


' 


These features provide com- 
pact, low-cost, dual- completion 
well heads that permit 
producing several zones to 
depletion without major 
well-head changes. 
See your O-C-T representative for 
further information, 
or write directly to O-C-T. 


Mee . a re 
oe es ig 
: Hats, : 

ae He a a Pere 


Hee Bos] j 


Oil CENTER TOOL CO. 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas 


—_ ———— 








dual 


alve 


veS. 


m- 
tion 
it 





World Oil 


A Gulf Publishing Company Publication 


Established 1916 as 
The OIL WEEKLY® 





FOR EXPLORATION, DRILLING AND PRODUCING ENGINEERING OPERATIONS AND MANAGEMENT 


CONTENTS 


VOL. 152, NO. 6 MAY 1961 
API SPECIAL REPORT 

EXPLORATION 
Geothermal gradients now known in greater detail 

P. L. Moses 79 
DRILLING 
Five ways to reduce well costs 

Robert L. Parker 82 


Controlled filtration rate improves cement squeezing 
H. J. Beach, T. B. O’Brien and W. C. Goins, Jr. 87 


How to prevent differential sticking of drill pipe 


Elard L. Haden and Glenn R. Welch 101 
Casing string designs can be improved 

G. G. Hebard 107 
PRODUCTION 


Recognizing and evaluating stock tank vapor 
recovery applications 


R. E. Weldon, Jr. 75 
How to design aluminum pellet fracturing jobs 
T. K. Perkins, L. R. Kern and R. E. Wyant 94 


Crude stabilization boosts income from small leases 


William B. Davis and Leon B. Dorsey 112 
Abstracts of 12 more API papers 116 
CURRENT OUTLOOK 
What oil industry research accomplished in 1960 7 
Editorial: In answer to a response 9 
Disappointing demand causes oil surplus 13 
Drilling activity shows improvement a 
First 100 days of the Kennedy Administration 135 
DEPARTMENTS 
Looking ahead 7 Suppliers’ notes 167 
Editorial page 9 Who’s meeting where 172 
Changing panorama 13 Squeaks from the bullwheel. .174 
Drilling activities 17 Books 176 
Practical operating hints 34 Trading post 176 
Industry at work 141 What‘s new in equipment 180 
Men in the industry 144 New literature 189 
Associations 152 Advertisers in this issue 190 


WORLD OIL published every month except semi-monthly in February 
and August. Second class postage paid at Houston, Texas. © Gulf Publish- 
ing Co. 1961. 


MAY 1961 WORLD OIL 





QUICK LOOK at this issue 


To help you put first things first, scan these time- 


saving digests, checking those you want to read first. 


Looking for the most effective ways to cut drilling costs? 
How to increase production income from small leases? 
The most effective casing string design? 

These are just a few of the hundreds of money-making 
ideas presented at this year’s district meetings of the 
American Petroleum Institute’s Division of Production. 
Some of the other ideas include: 


® High-speed drilling techniques in southern Louisiana 

@ Better ways to handle high-strength tubular goods 

® How controlled filtration rate improves cement 
squeezing 

® Geothermal gradients now known in greater detail 

® How to design aluminum pellet fracturing jobs 

@ [Improved methods of field gathering natural gas 

© Use of dense brines as packer fluids 

@ How to operate a miscible flood 


So that WorLp Or readers might have the most com- 
plete report available on these informative sessions, the 
Editorial Staff traveled several thousand miles to attend 
API meetings during March and April. From the papers 
presented, the staff selected and edited eight of the out- 
standing exploration, drilling, production, and economics 
subjects for feature presentation in this issue—plus ab- 
stracts and listings of 52 more. 

This special editorial effort was made to provide you 
with a permanent record of these valuable papers if you 
attended the meetings, or to acquaint you with the ideas 
presented if you did not attend. 


Recognizing and evaluating stock tank vapor 
recovery applications . . . Recovery of vapors 
from lease storage tanks can be a profitable venture as 
well as a conservation measure. Some of the vapor re- 
covery systems installed by Southwest producers have 
paid out in less than a year. For rules-of-thumb that 
will help you determine which tank batteries are the 
best prospects for vapor recovery, plus steps that should 

be followed to evaluate a specific project, turn to 
Page 75 


Geothermal gradients now known in greater 
detail . . . Temperature-depth relationships are 
presented for many active oil-producing areas of the 
United States and Canada. Where sufficient data are 
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QUICK LOOK continue d 





available, information is presented on a map showing 

isothermal gradient lines. In other areas, the tempera- 

ture-depth relationship is presented in tabular form 
Page 79 


Five ways to reduce well costs ... A well-known 

drilling contractor candidly lists the mistakes oper- 
ators and contractors have made in dealing with each 
other, then points out five ways in which those mistakes 
are being corrected, i.e., operational policies, contractors’ 
policies, drilling contracts, drilling equipment, and well 
programing. For complete details on this “no-punches 
pulled” analysis of today’s drilling situation, turn to 


Page 82 


Controlled filtration rate improves cement 

squeezing . . . Controlling filtration rate is funda- 
mental to increasing success in cement squeezing. High 
squeeze pressures often will falsify successful operations 
because of dehydration of high filtration rate cements 
in the casing. For an informative report on the proper 
slurry applications, composition and results of several 
cement squeezing operations conducted by Gulf Oil 
Corporation and allied service companies, turn to 


Page 87 


How to design aluminum pellet fracturing 
jobs . . . For a complete description of recently 
developed concepts, techniques and design methods for 
the aluminum propping process, see........... Page 94 


How to prevent differential sticking of drill 

pipe ... Pressure differential sticking can occur 
in almost any mud-drilled hole. This condition can be 
reduced by use of surface-active agents compatible with 
most mud systems—controlling mud type and solid con- 
centrations—proper movement of drill pipe—decreasing 
the drill collar-filter cake contact area. For laboratory 
findings on these prevailing conditions, see... .Page 101 

Casing string design can be improved... Cas- 

ing strings are subjected to five types of failures: 
tension, compression, collapse, burst, and leakage. Each 
of these types has numerous causes and contributing fac- 
tors. For ways to use this information in developing the 
ultimate casing string, turn to................ Page 107 


Crude stabilization boosts income from small 

leases ... Sinclair Oil and Gas has significantly 
reduced shrinkage losses on small leases by installing in- 
expensive (average cost $450) stabilizer vessels between 
primary separation equipment and the stock tanks. In- 
stallations have paid out in seven months on leases 
producing as little as 22 bopd. See........... Page 112 


First 100 days of the Kennedy Administration 

- « . What action has been taken on the Fuels Policy 
Study? What is the status of the 274% percent deple- 
tion provision? Are new business tax incentives on the 
way? These and other timely questions are answered 
in the exclusive WorLp Ot interviews with top govern- 
ment leaders, starting OR. ......0006066.<085 Page 135 
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Oil Industry in Brief 


Here are the latest industry trends, 
revealed by WORLD OIL and industry 
research. 


Demand down sharply. Averaging 9,- 
875,000 bpd, March demand for petro- 
leum dropped 14 million barrels or1l.2 
percent from same 1960 period... See 
Page 13. 





Crude stocks shoot upward. Stocks in- 
creased 12.7 million barrels or 410,- 
000 barrels daily during March, as 
result of production and imports. How- 
ever, at month's end 213.2 million bar- 
rel total was down 6.8 percent from 
same 1960 date. . . See Page 13. 





Petroleum supply increases. Supply of 
all oils increased 549,000 barrels or 
5.5 percent during March. Crude pro- 
duction increased 269,000 bpd or 3.3 
percent over same 1960 period, to 
8,364,000 bpd . . . See Page 13. 





Imports rise again. Total imports 
averaged 2.2 million bpd in March, up 
280,000 or 14.6 percent. Crude imports 
increased 177,000 bpd or 18.7 percent 
to 1.l million bpd... See Page 13. 





Completion totals improve. New com- 
pletions averaged 117 wells per day 
during March, up 3.5 percent over Feb- 
ruary and 6.4 percent over March 1960 
e « e See Page 17. 





Rig totals down. Operating rigs 
totaled 3,207 on March 31, up 1.2 per- 
cent over February, but down 9.2 per-= 
cent from same 1960 date... See Page 
17. 





Quarterly drilling totals decline. 
With one less day to drill, new com- 
pletions were down 0.6 percent from 
first 1960 quarter, footage drilled 
dropped 5.8 percent, wildcat comple- 
tions were down 15.9 percent... See 
Page 17. 
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A barge carrying the second section of steel tower ma- 
neuvers toward wellhead at Umm Shaif 3 well in Persian 
Gulf. Steel towers weighing 200 tons and standing 120 
feet above ocean bed are fitted round the wellheads. 


Coming in June 


The most complete technical 


offshore report yet published 


ink IMPORTANCE of offshore oil and gas to the 
future of the industry prompted Wor Lp O11 to pub- 
lish one of the first special technical reports on 
offshore operations in May 1957. Since, many single 


articles have appeared. 


Next month, Wortp Or will score another 
“first,” offering a complete activity, economics, ex- 
ploration, drilling, and production report on inter- 


national offshore operations. 


Included will be a description of the latest 
improvements in offshore structures—an exclusive 
on-the-scene technical report covering the widely 
publicized Mohole Project—a new look at offshore 
activity and economics——a new concept in offshore 
workover rigs—new ideas in automated offshore pro- 
ducing facilities—just to name a few. 

And this special report will be only a portion of 
the outstanding technical, economic and _ political 


coverage that will be yours for the reading in your 


June Wortp On. 
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VIORE TIME : 


FOR WORK - 


with CONTINENTAL-EMSCO 
B-SERIES PORTABLE MASTS 


Watch a Continental-Emsco B-Series Mast in use, from 
the beginning of rig-up through tear-down. You'll see wi 
these masts make money for their owners by saving time 
in every phase of operation. 





Both the mast and substructure are quickly rigged up | 
the drilling crews. Rear-leg pivot permits fast, low-level 
assembly. Since the mast is not pulled over center, 

you avoid the delays and expense of using snub lines or 
pull-over lines. To secure the mast, you simply slip in supp 
pins at the floor level. Thanks to an ample working 
platform, you spend no time rigging floor extensions. 


The mast’s four-legged construction transmits all loads 
directly to the substructure for added stability. 

This design eliminates costly, time-consuming leveling of 
the substructure .. allows you to level quickly with 
shims beneath the leg pedestals. 


Crown-block sheaves have flame-hardened, rolled forged 
rims that resist wear and lengthen the life of 

your rotary line. Timken double-tapered roller bearings 
are standard on all sheaves. 

These are only a few of the advantages that are yours 
with a B-Series Mast, designed to save you time and mone 
Ask your Continental man for full details, or write for 
bulletins on any of the four models at left, below. 


Continental-Emsco Masts are also available through leading supply stores. 
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B-127 B-133 B-134 B-142 
Clear Height 12 Clear Height 133 Clear Height 134 Clear Height 142 
Nom. Gross Capacity | Nom. Gross Capacity | Nom. Gross Capacity | Nom. Gross Capacity 
416,000 Ibs 0 830,000 Ibs 1,053,000 Ibs 

























CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
... Worldwide 
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. Looking Ahead 


Is oil industry research paying off? 


Research and development is the basis of technical progress. Technical progress is the 


| basis of cheaper, more efficient oil and gas operations—in simple terms, higher profits. 
What is the industry doing in research? For one thing it is spending more than it ever 
—s has. A check of annual reports reveals: Jersey Standard’s R and D budget increased 2.2 
pe wi percent ($1.5 million) to $68.6 million last year—the second largest company in gross sales, 
time Socony Mobil, will increase total 9 percent to $25 million this year—Standard of Califor- 
nia increased budget to $20,650,000 in 1960, up 3.8 percent from 1959 and 62.2 percent 
up | or nearly $8 million from 1955—Continental’s research expenses totaled $5.6 million last 
vel | year, up 24 percent from 1959. 
toe What does this huge outlay of money produce? A Wor -p Ot study of more than 100 
annual reports reveals that just a few of the major technical breakthroughs in the past 12 
months include: 
ds , , . sil : , 
Instrument which makes it possible to observe conditions of valves and cylinders in an 
ig of engine without dismantling it—More efficient centrifuge for removing solids from 
drilling fluids—Instrument that can be lowered into wells to identify any fluids 
that enter bore hole. (Socony Mobil) 
red 
Use of Aluminum pellets as propping agents in fracturing greatly increases produc- 
gs tion in certain formations. (Atlantic Refining ) 
. New high strength propping agents that improve hydrafrac results in any depth 
none well and make fracturing possible in entirely new areas—Two greatly improved 
= drilling fluids—New type seismic amplifier that provides more accurate records— 
Prototype of percussion drill for use with drilling muds. (Standard of Indiana) 
- World’s first underwater completion off coast of Peru in 130 feet of water, at 1,100 


feet, with initial production of 480 barrels of 36 gravity oil per day. A 6,000-foot 
aluminum flow line was installed from wellhead to tanks on shore—Electronic 
computer program to test theoretical effects of nuclear explosions in Athabasca tar 
sands region of Canada. (Richfield) 

First well completed underwater in the U.S., off the Louisiana coast—Phys- 
icochemical stimulation process which promise substantial increases in oil and gas 
production at relatively low cost. (Shell Oil) 


Permeable cement for use where sand clogging of wells is a problem—New way to 
free wedged-in drill pipe. (Continental Oil) 


Nuclear magnetism log, an unusually sensitive instrument that transmits new in- 
formation on subsurface strata and fluids. (Standard of California) 





Selective plugging method that improves oil recovery by treating water input wells 
during waterflooding—New methods to increase oil recovery by gas drive and sur- 
factant flooding. (Cities Service) 


Underground heat wave process, after five years of field tests in Kansas and Okla- 
homa, has proved successful in releasing oil not recoverable by conventional pro- 
duction methods—Device to start underground combustion. (Sinclair) 


Formation sample analysis method which enables geologist to match speed of drill 
bit as he identifies mineral components of samples; method employs equipment 
automation and data processing machines. (Gulf Oil) 
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Good Wells Make Good News 


Outstanding Results from Recent Dowell Fracturing Treatments 





May, 1961 





7 Taylor County, West Texas (New Oil Well) This development well was 
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® crook County, Men be (Old Oil 
had originally produced 168 bopd, but production had declined to 50 niet 1. 


Pav was the Dak ¥ eho IN F Nawal 1 - J usine Petro i 
ray was tne Dakota at about 6000 feet. Dowell fractured using Petrojel. 














A 200-gallon spearhead of Mud Acid was followed by 20,000 gallons gelled 
lease crude with fluid loss additive and 20,000 pounds sand. Injection 
was 22 bpm at 2300 psi. 40 days after treatment, production was 960 bopd 
with no water. 


® Ouachita County, Arkansas (Old 0il Well) Production from this well in 
the Blossom sand, from 2110 to 2117 feet, had declined to 3 bopd. Dowell 
treated using Riverfrac*. 40,000 gallons salt water with demulsifier 
added, 20,000 pounds 20-40 mesh sand and 20,000 pounds 10-20 mesh sand 
were injected down 2%-inch tubing at 14 bpm and 1900 psi. After treatment, 

b 


\opd. 


production was 33 











® Hemphill County, Texas Panhandle (New Gas Well) An interval in the 
upper Morrow was perforated from 11,930 to 11,950 feet. It gave no show 

on natural swab test. Well was fractured down 2%-inch tubing twice using 
Waterfrac. For the first treatment, 20,000 gallons gelled water and 
17,750 pounds sand were injected at 10.5 bpm. After load returned, well 
tested 8500 mcfd with five barrels distillate per million. The second 
sted of 2000 gallons regular acid, 50,000 gallons gelled 

water and 50 nds Sé injected at 14.5 bpm. Twenty-four hour shut- 
in pressure nese Segue and well tes Bee BNO mete wth 20 barrels distii- 


late per million -- 180 barrels of distillate per day! 





























Ask your Dowell representative for suggestions about how to get better pro- 
juction from your wells. Dowell services ver products are offered from more 
than 150 offices and stations in the United States, Canada, Venezuela, Argen- 
tina, Germany, France and the Sahara area. Dowell, Tulsa 1, Oklahoma. 


“DOWELL TRADEMARK 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 
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In answer to a response 


ALWAYS, DURING PERIODS of tight profit margins, the 
need for continuing widespread interchange of engineer- 
ing operating ideas has been emphasized in the petroleum 
industry. At the same time, it also is true that an indus- 
try looks for ways to pare its budget during interims when 
return on capital investment leaves much to be desired. 
And frequently, some companies tend to reduce budgets 
by cutting down on the number of meetings their tech- 
nical personnel attend. 

However, reduced attendance at technical meetings, 
while satisfying a budget-reduction effort, may work as 
a disadvantage unless the interchange of technical ideas 
and progress continues through other means. 

Recognizing the need last year for providing—in a 
single publication—adequate coverage of the technical 
papers presented at the API district meetings, WorLpD OIL 
published its first special API report in May. 


And two gratifying developments occurred immediately. 

1. Many company representatives said the issue ful- 
filled the need for supplying a permanent record of tech- 
nical papers presented at the meetings for their personnel 
who did not attend the district API sessions. 

2. A large number of those who attended one or more 
of the meetings expressed their interest in having an 
easily-accessible record of the technical papers in one 
issue—a record that many have told us has been referred 
to innumerable times during the past year. 

It is for these reasons that Wortp Om, in this issue, 
again is presenting a summary of district API technical 
papers ... in an effort to help in the interchange of tech- 
nical data required and desired by technical personnel 
who attend these meetings as well as those who do not. 


peaking of figures 


How sic can we allow Federal Government to get? 

Uncle Sam now owns or controls about 20 percent of 
our industrial capacity. Regulation and control have al- 
most reached the strangulation stage. Federal annual 
budgeted expenditure has risen from $3 billion in 1932 
to $77 billion in 1960. About 30 percent of all we earn 
goes to Federal coffers. 

Our gross national product expanded from $100 billion 
to $500 billion between 1940 and 1960. While GNP was 
expanding five times, Federal spending increased eight 
times—Federal debt increased seven times. 

Now, President Kennedy and others want to make the 
Federal Power Commission and other agencies bigger. 
Oil and Gas Administrator Lawrence O’Connor gave the 
impression in St. Louis recently that if states don’t do 
something about prorating natural gas liquids production, 
Uncle Sam will. Should end use controls result from the 
MAY 
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Fuels Policy Study, a new corps of Government person- 
nel will be needed to decide what fuels consumers can use. 

And these concern one industry among many. What 
can be done about it? 

1. We must stop asking for or permitting government 
at any level to do for us what we can and should do for 
ourselves. 

2. Excessive government power must be taken from 
Washington and returned to state capitols, county seats 
and city halls. 

3. We must make our voices heard where it counts. 

Men grow in dignity, self respect and leadership by 
assumption and discharge of responsibility. Our responsi- 
bility is to restore and preserve the freedoms, including 
free enterprise, guaranteed us by the Constitution of the 
United States. 














new kind of line pipe 


specifically developed 


DuPont announces a, 
| 


for oil-field use 


Performance proven in extensive field tests 


Du Pont DELRIN ACETAL RESIN PIPE is 
a completely new type of pipe developed by 
Du Pont research to meet the rigid require- 
ments of oil-field applications, such as flow 
lines, gathering lines, water flood lines and 
salt-water disposal lines. The ability of 
DELRIN PIPE to do these jobs stems di- 
rectly from the unique properties of DELRIN 
—a new engineering material designed by 
Du Pont to give performance and cost ad- 
vantages once reserved for metals. 


Here’s why DELRIN PIPE is uniqueby 


suited for the oil-field applications listed 
above—and why it can afford you substan- 
tial savings in installed-pipe costs: 


@ [t is strong and tough . . . with ample 
reserves of strength to provide long-term 
service under the conditions actually en- 
countered in the field. It is even stronger 
under pressure-surging conditions than un- 
der steady peak pressure. It remains strong 
and tough at temperatures from sub-freez- 
ing up to 160°F. and beyond, and in the 


presence of crude oil. 


DELRIN PIPE 


ACETAL RESIN 


Manufactured, sold, serviced 
and backed by Du Pont 


BETTER THING R BETTER LIVING... THROUGH CHEMISTRY 


10 For more data on advertised products, use Readers’ Service Cards, last page. 
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THE CHANGING PANORAMA 
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Disappointing demand causes oil surplus 


By WORLD OIL Staff 


[HE PETROLEUM industry’s eco-_ runs to stills also have been substan- Gasoline demand of 3,909,000 bpd 
nomic situation lately has become less tially above last year, although total in March 1961 was off 19,000 barrels 
favorable. Demand for petroleum demand for petroleum products has or ¥2 of 1 percent from last year. For 





products has been disappointing. Sup- been under last year. Excessive refin- the first three months of this year, 
plies of oils from both domestic and — ery runs have been encouraged by the gasoline demand showed an increase 
foreign sources have been excessive. over supplies of crude. of 0.7 percent. Gasoline stocks of 
Stocks of crude oil and of products The industry’s situation deterio- 225.7 million barrels April 7, 1961, 
have increased sharply. Markets have rated greatly during March. The were 0.7 million or 0.3 percent higher 
been oversupplied and prices of prod- weather was a key factor in this than one year previously. 
| ucts have weakened. Earning poten- change for the worse. The weather Distillate fuel oil demand in March 
| tialities of oil companies have been was milder than normal, whereas it 1961 averaged 2,066,000 barrels daily, 
| threatened anew, following the im- had been unusually severe in March a drop of 777,000 barrels or 27.3 per- 
provement of last fall and winter. of last year. Because of this contrast cent from the heavy demand of 
[here is occurring again a failure’ in the weather, petroleum demand in’ March last year. For this year’s first 
| to _— ~—— in balance with de- March 1961 was off sharply from a_ quarter, distillate demand registered 
| mand, in several other periods of ear ago. Averaging 9,875,000 barrels a decrease of 69,000 bpd or 2.5 per- 
the ei few years. And again there is bid it was down 11% million barrels cent. This decrease was caused by 
| a threat of depressed prices and im-_ or 11.2 percent from March last year. March results, as there were increases 
paired earnings. All principal products showed de- of about 10 percent for both January 
Crude oil has been over-plentiful, creases in demand, including gasoline, and February, with relatively cold 
with domestic production materially although fuel oils and kerosine ac- weather prevailing. Distillate stocks 
above a year ago and with crude im- counted for a major part of the de- were not reduced in March as much 
ports up even more sharply. Crude cline. as they would have been in colder 


'Petroleum Trends... 
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GEOLOGISTS... 
GEOPHYSICISTS 





You are invited to write for GSI’s | 
new Facilities and Services Brochure 














th H Ss AVERAGE 


RECORDING 
DISTANCE 
90,000 FEET 





12-page 




















brochure 


briefly describes GSI's facilities for: 


e Refraction Surveys e Offshore Surveys 
; Single Ship 
® Gravity-Magnetics 


Seismic Underwater Explorer 


e Data Process ing Underwater Gravity 


© Theoretical and Applied Research 


Geopnysicat Service Inc. 


A TEXAS INSTRUMENTS COMPANY 
900 EXCHANGE BANK BLOG ee DALLAS 35. TEXAS 








14 For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL MAY 1961 
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1961, they 
totaled 88.5 million barrels. That was 


weather, and on April 7, 


14.1 million barrels or 18.9 percent 
more than the 74.4 million barrels on 
hand April 8, 1960. 

Kerosine demand also was sharply 
last 
with requirements for heating pur- 
389.000 


lower than year during March, 


poses lagging. It averaged 
bpd, a decrease of 128,000 barrels o1 
24.8 For the 
months of this year the gain in kero- 


percent. first three 


sine demand was cut to 14,000 bpd 
or 2.8 percent, despite sharp increases 
in January and February. Kerosine 


stocks of 26.6 million barrels April 7, 


1961, were up nearly 2% million bar- 

rels from the end of February and 

were 8.4 million barrels or 46.1 per- 
| 


cent higher than one vear earlier. 
Some of the increase over a veal ago 
may be justified by increased use of 
kerosine for commercial jet planes. 
But the increase appears larger than 
necessary. 

Residual fuel oil demand in March 
196] 


crease of 133,000 barrels or 6.6 per- 


averaged 1.882.000 bpd, a de- 
cent from March last year. About the 
the 
first three months of 1961. But resid- 
ual stocks totaled +2. 
1961. up 3.1 
percent from April 8, 


same decrease was recorded for 


9 million barrels 
million or 
1960. 


on April 


8.0 


Crude oil stocks increased during 
March 1961 by 12.7 barrels 


or 410,000 barrels daily, as a result of 


million 


sharp increases in both production 
and imports. The crude stock of 243.2 
million barrels March 31, 1961, were. 
however, less than those held a vear 
previously by 17.7 million barrels or 
6.8 percent. 

While petroleum demand was off 
iz 


March, new supply was up 949,000 


14 million bpd or percent in 
barrels or 5.5 percent. All sources pro- 
vided more oils, including domestic 
production of crude oil and natural 
gas liquids and imports of crude oil 
and refined products. U.S. crude out- 
put of 8,364,000 bpd was above 
March last year by 269,000 barrels or 
1.3 percent. Production of natural gas 
liquids averaged 1,020,000 bpd, an in- 


creas 


‘of 53,000 barrels or 5.5 percent. 
otal imports averaged 2,192,000 bpd, 
up 280,000 barrels or 14.6 percent. 
Crude oil imports of 1,122,000 bpd 


showed 177.000 barrels or 


a gain of 
18.7 percent. Product imports aver- 
1,070,000 bpd, up 103,000 bar- 
rels or 10.7 percent. 

MAY 
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U.S. Petroleum Demand and Supply (Thous. Bbls. Daily) 
































March January-March 
Feb. - — 
ITEM 1961 1960 % Diff. 1961 1961 1960 % Diff. 
DEMAND 
All Oils, Total Demand. 9,875 11,121 41.2 10,906 10,647 10,800 1.4 
Domestic Demand 9,710 10,909 11.0 10,726 10,477 10,599 1.2 
Export Demand 165 212 22.2 180 170 202 15.8 
Gasoline, Total Demand 3,909 3,928 0.5 3,776 3,805 3,778 + 0.7 
Distillate, Total Demand 2,066 2,843 27.3 2,825 2,669 2,738 2.5 
Kerosine, Total Demand 389 517 24.8 549 507 493 + 2.8 
Residual, Total Demand 1,882 2,015 6.6 1,832 1,886 2,014 6.4 
Other Oils, Total Demand 1,629 1,818 10.4 1,924 1,780 1,777 0.2 
CHANGE IN STOCKS 
All Oils, Change in Stocks +681 1,114 647 246 695 
NEW SUPPLY 
Total New Supply 10,556 | 10,007 + 5.5 10,259 10,401 10,106 + 2.9 
Domestic Production, Total 8,364 8,095 3.3 8,221 8,266 8,153 1.4 
Crude Oil 7,344 7,128 3.0 7,186 7,249 7,199 0.7 
Natural Gas Liquids 1.020 967 5.5 1,035 1,017 954 6.6 
Imports, Total.. 2,192 1,912 +14.6 2,038 2,135 1,953 9.3 
Refined Products 1,070 967 +10.7 985 1,047 990 5.8 
Crude Oil, Total 1,122 945 +18.7 1,053 1,088 963 13.0 
Crude, East of California 809 728 +11.1 843 805 734 9.7 
CRUDE RUNS 
Crude Runs to Stills 8,041 7,917 + 1.6 8,413 8,269 8,087 2.3 
Domestic Crude 7,033 6,931 + 1.5 7,342 7,230 7,119 1.6 
Foreign 1,008 986 + 2.2 1,071 1,039 969 Pe 
U.S. Stocks of Oils (Million Bbls. at End of Month) 
TOTAL IN U.S. EAST OF CALIFORNIA 
March | March Feb. March March Feb. 
KIND OF OIL 1961 1960 % Diff. 1961 1961 1960 % Diff. 1961 
All Oils 762.2 745.7 + 2.2 741.1 
Crude Oil 243.2 260.9 6.8 230.5 211.6 227.1 6.8 201.3 
Natural Gas Liquids 23.1 18.9 +22.2 25.0 
Gasoline 226.3 222.7 | + 1.6 221.0 197.1 190.8 + 3.3 191.9 
Distillate Fuel Oil 89.5 73.9 +21.1 96.6 77.0 63.4 +21.5 82.9 
Kerosine 26.1 18.4 +41.8 24.3 24.5 17.2 +42.4 | 22.7 
Residual Fuel 42.3 40.5 4.4 43.1 29.5 25.7 14.8 | 30.5 
Other Products 111.7 110.3 1.3 | 100.5 
U.S. Crude Oil Production, by States (Thous. Bbls.) 
Daily Average for Month Total January-March 
Mar. Mar. Feb. 
STATE or DISTRICT 1961 1960 % Diff. 1961 1961 1960 J Diff. 
Alabama 19.8 17.4 + 13.8 21.1 1,825 1,469 24.2 
Arkansas 76.8 77.4 0.8 78.2 7,107 6,952 2.2 
California 828.3 830.5 0.3 825.4 74,367 75,444 1.4 
Colorado 132.5 128.7 ae | 131.5 11,866 11,653 + 1.8 
Florida 1.0 1.1 9.1 1.0 93 | 106 12.3 
Illinois 209.4 209.8 0.2 | 212.4 19,004 19,550 2.8 
Indiana 31.3 30.7 + 2.0 | 32.8 2,843 2.898 1.9 
Kansas 313.1 298.5 + 4.9 302.8 27,802 27,930 0.5 
Kentucky §1.7 56.3 8.2 52.0 4,600 5,442 15.5 
Louisiana 1,147.7 | 1,087.6 + 5.5 1,141.0 103,203 98,636 + 4.6 
North Louisiana 109.1 123.7 11.8 111.6 10,550 11,210 5.9 
South Louisiana 1,038.6 963.9 7.7 | 1,029.4 92,653 | 87,426 + 6.0 
Michigan 53.0 37.9 39.8 52.2 4,771 3,225 + 47.9 
Mississippi 151.1 135.1 11.8 | 150.6 13,513 13,016 + 3.8 
Mo.-So. Dak.-Tenn. 0.7 | S| — ae} 0.6 71 65 | + 9.2 
Montana 79.7 | 82.0 | — 2.8 80.9 7,322 7,565 3.2 
Nebraska 68.0 62.1 + 9.5 66.1 5,957 5,729 | + 4.0 
Nev.-Wash.-Alaska-Ariz. 10.7 1.0 | +970.0 pe 736 81; + 808.6 
New Mexico 305.3 303.6 | + 0.6 302.0 27,130 27,574 | 1.6 
Southeast 269.6 254.9 | 5.8 266.0 23,790 | 23,305 | 2.1 
Northwest 35.7 48.7 | 26.7 36.0 3,340 | 4,269 | 21.8 
New York-Pennsylvania 21.1 21.6 2.3 19.1 1,790 1,967 9.0 
North Dakota 66.4 48.7 36.3 67.7 5,943 5,091 16.7 
Ohio 12.1 43.7 11.7 12.0 1,118 1,258 11.1 
Oklahoma 528.5 | 538.4 1.8 513.0 47,479 50,191 5.4 
Texas 2,752.2 | 2,690.7 2.3 2,623.4 239,151 247,047 3.2 
Dist. 1: South Central 48.2 44.5 8.3 45.7 4,197 | 4,005 4.8 
Dist. 2: Middle Gulf 125.4 123.3 1.7 114.9 10,686 11,286 5.3 
Dist. 3: Upper Gulf 368.1 364.3 1.0 363.3 32,868 34,335 4.3 
Dist. 4: Lower Gulf-S.W. 205.1 206.3 0.6 193.2 17,735 18,153 | 2.3 
Dist. 5: East Central 29.5 29.4 0.3 27.5 2,532 2,564 1.3 
Dist. 6: Northeast 273.4 263.5 3.7 257.4 23,599 24,271 2.8 
Dist. 7-B: North Central 134.3 137.4 2.3 128.6 11,679 12,486 6.5 
Dist. 7-C: West Central 126.5 130.6 3.1 118.7 10,944 11,850  & | 
Dist. 8: West 1,136.6 1,076.0 5.6 1,075.5 98,368 99,898 1.5 
Dist. 9: North 196.8 194.4 1.2 194.2 17,645 17,705 0.3 
Dist. 10: Panhandle 108.3 109.3 0.9 104.4 9,490 9,951 4.6 
Utah ‘ 90.9 109.2 16.8 103.3 9,103 9,973 8.7 
Virginia , 1 2 50.0 
West Virginia 6.8 6.3 + 7.9 6.3 578 522 10.7 
Wyoming... 386.2 338.9 | 14.0 383.2 35,004 31,717 10.4 
Total United States 7,344.3 7,128.3 + 3.0 7,185.8 652,377 655,103 0.4 
t i 








Sources for above 3 tables: Bureau of Mines monthly reports except last two months based on 
API and B. of M. weekly reports and WORLD OIL estimates and Texas districts from API. 
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Number 5 of a Series 
TELL THIS PETROLEUM INDUSTRY FACT TO YOUR NEIGHBOR 


0 DA'YAINS 
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Drilling activity shows improvement 


— | By WORLD OIL STAFF percent over the 113 wells per day from the 3,531 rigs reported operat- 
— in February—and 6.4 percent better ing at the end of March last year. 

sae than the 110 wells per day reported @ Wildcat activity averaged 20 
— U. S. prRituinc activiry in March’ during March 1960. completions per day during March, 
-—. showed some improvement over the @ Footage drilled averaged 522,- up 5.3 percent over February, but 
= same 1960 period. However, signifi- 475 feet per day, up 15.7 percent down 9.1 percent from the 22 per 
ao cant decreases during January and = over the average of 451,500 feet per day reported during March 1960. 

te February held the first quarter report = day in February and 8.7 percent over With one lea dew to Gell. new 
apa, slightly below last year. the March 1960 average of 480,512 well completions were down 0.6 per- 


Here is a brief resume of the drill- 
ing picture: 


@ New completions averaged 117 


feet per day. 

® Operating rigs totaled 3,207 op- 
erating on March 31, up 1.2 percent 
over February, but down 9.2 percent 


cent in the first quarter from the 
same 1960 period—footage drilled 
was down 5.8 and wildcat 
completions were down 15.9 percent. 


percent 


wells per day during March, up 3.5 


U.S. Drilling Activity in March and First Three Months, 1961 


























. TOTAL NEW WELLS COMPLETED WILDCATS COMPLETED 
March Jan.-March March tActive 
phhcko. — (—- | Jan.- | Rigs 
are | Ser- | Total Total | Total Total Tot. | March | End of 
_ STATE or DISTRICT Oil Dist. | Gas Dry vice Wells | Footage Wells Footage Oil Dist. Gas | Dry | Wells| Total | Month 
on ee siaenaiaheiecciaisee renee) mena Dees nad LS ceaatl sie. ons 
a Alabama 9 1 10 | 108,443 | 13 | 134,192 as 1 | 1 3 
dh \laska 3 | 3 | 32,978 8 84,395 1 8 
nip Arizona 2 29 7,931 3 9,111 2 2 | 2 4 
ae Arkansas 16 2 19 37 | 117,308 126 465,842 2 2 | 21 33 
— | California 78 16 39 2| 135 | 6245109} 404 | 1,744,970 | 28} 28 58 134 
= | Colorado 11 i 28 50 236,765 | 133 | 635,748 3 | | 4] 18| 25) 71 54 
lode Illinois 26 39 65 136,136 | 413 909,978 3 | 1 23) 27) 117 196 
ean Indiana 20 3 36 | 59 82,239 209 325,738 2/ 14] 16 50 100 
Ter Kansas 153 25 | 172 | 22| 372 | 1,350,088 | 1,121 | 4,024,060 3 | 1 |) 65 176 218 
Kentucky 107 20 66 | 4 197 133,691 | 594 | 423,647 3 | 3 | il 144 
be Louisiana 180 30 27 132 1 370 | 3,310,711 | 794 | 6,495,265 3 | 2| 47 52 | 99 306 
nv 3 | 34 So lstaen | 22 lateees flcccl-st Bo a 57 
Sout if 48) 9 QS 1] 287 3.018.801 547 =| 5,637,672 1 2 | 33 36 64 249 
sacha *G f Men 16 5 2 1 76 757 ,256 130 | 1,324,434 | | | 6 6 | 9 56 
nan. ; . = = 
yp. Michigan 7 2 23 42 142,850 | 159 | 531,628 | 43 13 65 95 
si Mississippi 10 1 14 25 281,041 | 110 | 1,136,557 8 | 8 | 34 50 
ou Missouri 2 4,775 } | 2 
“ Montana 14 24 38 193,659 | 103 | 526,586 2 | } 17] 19] 42 22 
wrt Nebraska 52 32 | 84 374,658 197 | 914,925 3 25 | 28 | 90 29 
ote New Mexico 73 30 44 | 1 148 782,213 439 | 2,306,002 1 | 1 23 | 25] 70 134 
; Sout t 37 o4 502,747 | 269 1,404,478 1 | l 20 22 | 60 64 
“li } N vest ) 7 7 54 279,466 170 901.524 | 3 10 70 
vo - 
os New York 15 3 3 7 28 43,925 84 131,775 25 
Re North Dakota 11 10 21 118,072 46 279,013 2 3 5 | 8 10 
Ohio 39 18 15 3 75 154,887 240 579,056 1 i 11 106 
ey Oklahoma 232 8 44 118 | 27 429 | 1,742,051 | 1,199 | 4,550,409 3 | 2 | 4 26 | 35 105 433 
one Pennsylvania 10 16 7 13 46 144,007 147 432,716 1 | 2 | 3 7 65 
South Dakota 1 1 890 2 9,523 1 | 1 2 
wai Tennessee | 22 | 8,448 | | | 12 10 
s Texas 651 12 141 378 12 | 1,194 | 5,297,860 | 3,304 |15,070,863 21 | 4 | 9| 204 | 238) 710 780 
4 | | 
os s Cr 4 } 2 70 208, | 74 2 | g 22 6 26 
¥y \1 le ¢ ) 2 67 $49 79 | 4 | 13 | 17 53 6 
er Gul s O 24 S3 566 284 | | | ll 14 66 83 
Mex l 8 1 I 1 l 2 
/ wer Gulf-S.\V 2 0 612 330 | | 22 23 | 67 87 
t Ce l 2 2 o S1 44 8 5s 25 17 
“¥ 6: Northeast i l 5 7 64 322, 181 2 | 10 13 | 30 37 
 % i North Central S 12 | 65 } 161 506, $49 4 l 10 45 | 149 72 
‘-C; West Central 6 4 27 l 6S 281,4 165 2 | 20 22 61 62 
. 8 0 16 3 217 1,203,723 636 5 | 2 34 | 41 | 105 144 
v Nort 0 i 86 i 214 591,431 | 563 + | 23 327 73 130 
; ‘anhandle 2 | 40 13 } 105 473,77 299 1,297,165 | 1 | t | 6 | 20 66 
, Utah 12 8 | 20 | 119,124 47. | 289,342]... | | | s5s| 5 | 23 33 
P Washington 3 | 3 11,802 7 | 29,008 ae re 5 2 
- West Virginia 15 60 7 82 215,981 270 694,184 ia 164 
Wyoming 35 5 33 3 76 404,007 221 =| 1,183,820 2 1 20 | 23 76 42 
Others 3 3 29,294 | 9 | 60,905 | | 3 3 9 5 
Total U.S., | | | | 
March, 1961 1,789 50 | 424 | 1,257 95 | 3,615 |16,196,720 110,426 (43,992,481 46 6| 26| 552 | 630 | 1,876 3,207 
I , 461 535 34 68 11,119 113 3,169 12,641,812 | 19 4 | 21 | 471 45 | 3,171 
M 960 648 76 251 | 1,348 95 3.418 |14,895,881 | 10,941 46,680,278 36 10 18 | 623 | 687 | 2,231 3,531 
Western Canada: | } | 
March, 1961 81 35 | 70 186 | 987,500 552 | 2,947,415 vee | | ; 190 
y, 1961 76 23 70 5 174 986,412 Ba 195 
March, 1960 147 26| 77 1] 251 1,464,387 717 1,096,131 , 185 
Gulf of Mexico wells are included in their respective district totals. t Includes wells rigging up, drilling, and temporarily shut-down. 
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Need a gas engine? How can you pick a gas engine 
that’s “‘tailor-made”’ for your needs? 
Get a Waukesha designed-for-gas engine! Then you can 
be sure—before you buy. Why? The Waukesha 
gas engine line is complete. You can get exactly 
the right engine to meet your needs. The Waukesha 
and built-for-gas 





combination of designed-for-gas 
construction features, and first-quality materials— 
is the 


FY 


with low fuel and lubrication costs 


Tt) 


result of over fifty years’ experience in building fine engines. 
In oil fields all over the world Waukesha is the 
word and the buy-word for dependable 
full rated horsepower on gas fuel. 


PIMMxXCrs 
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WAUKESHA MOTOR COMPANY 
Waukesha, Wisconsin 
New York ° Tulsa ° Huntington Park, Calif. | 








Factories: Waukesha, Wisconsin and Clinton, lowa 








LOOK at this complete 
line of WAUKESHA 
designed-for-gas engines. 


A >xrmmxcpesl)’ 


WAKCU (1197 cu. in.) 
Send for literature. 


496-R-2 


ihelele) 1200 LF tele 1600 1800 yielele) 2200 yz tele) y-10)¢) 



























































*FEATURES: 4, 6, 12—No. Cylinders; A—Aluminum Pistons ; C—Counterbalanced; Ir—Cast Iron Pistons; V—Vibration Dampener. 
tSpecial high compression ratios for higher horsepower and better economy to be fueled with dry methane type gas having a high heat value of 1150 BTU/cv. ft. or less. 
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MODEL Features* | Bore & S. Displ. Torque-rpm BRAKE HORSEPOWER AT SPEEDS INDICATED 
ICK 4-A 2%ax3V% 61 36-1600 5 6 8 9 i. 12 14 15 16 | 
FC 4-Ir 3%ax4 133 88-1200 12 16 20 23 26 28 30 31 31 31 
180-GKB 4-AC 3%x3% 155 112-1400 15 20 25 30 34 37 39 42 43 
XAH 4-lr 35x42 186 120-1400 16 22 27 32 36 39 42 42 
190-GLB 6-A 3%x4 265 192-1200 29 36 44 50 57 62 66 67 67 
195-GL 6-A 4 x4 302 214-1200 32 40 49 57 63 68 72 75 76 
195-GK 6-A 4x4 320 217-1400 32 40 49 58 66 74 80 87 93 
135-GZ 6-A 4Y%x5 451 315-1200 48 60 72 83 93 103 112 118 122 
135-GZ 6-AV 4Y%x5 451 315-1200 48 60 72 83 93 103 112 ] 118 122 
140-GZ 6-A 4x5 554 395-1000 60 75 90 104 116 | 127-136 144 149 
140-GZ 6-AV 4%x5'2 554 395-1000 60 75 90 104 116 127 136 144 149 
140-GZ 6-AVt 4x52 554 453-800 69 86 102 117 132 145 157 167 175 
145-GZ 6-A 5Y%x6 817 597-800 91 113 135 155 174 [191 205 219 230 
145-GZ 6-AV 5%x6 817 597-800 91 113 135 155 174 191 | 205 219 230 
145-GZ 6-AVt 5¥%x6 817 646-1000 98 123 147 170 193 214 233 249 264 
WAKC 6-AV 6Yaxb'2 1197 900-800 137 171 204 236 264 
WAKC 6-AVt 6Yaxb'2 1197 | 1038-800 158 193 226 258 288 315 

LARGE NATURAL GAS ENGIN 
NKRB 6-ACV 7 x8% 1905 | 1505-600 172 197 220 244 266 286 306 
NKRB 6-ACVt | 7 x8% 1905 | 1600-600 183 211 238 265 288 313 334 
LRORB 6-ACV 8'%2x8%2 | 2894 | 2270-800 252 300 346 385 420 445 464 
LRORB 6-ACVt | 82x82 | 2894 | 2341-800 260 310 357 402 443 478 508 
LRZB 6-ACV 9%x8%2 | 3250 | 2700-800 305 357 409 450 485 515 537 
LRZB 6-ACVt | 9¥%x8% | 3250 | 2850-800 322 378 434 486 533 575 610 
VLROB 12-ACV 82x82 | 5788 | 4590-600 524 601 672 743 807 859 890 
VLROB 12-ACVt | 8%x8% | 5788 | 4985-700 562 665 753 835 911 978 1027 
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“CHAMPION” ELEVATOR... 





yp “Metched Toots for ULnmatshad Fok founamce’ 












WEB WILSON 


THE UNMISTAKABLE LOOK OF PROGRESS 


On rigs where concern is for increased 
crew efficiency and safety, at reduced costs, 
you'll find Web Wilson ‘‘Champion” elevators 
at work. Three unique reasons make these 
elevators the wise choice: 


1. Forward Swept Link Arms permit easier han- 
dling in picking up and laying down pipe. 
2. The Slanted Hinge Pin makes closing easier and 
under loaded conditions transfers a portion of the force from the latch 
to the hinge. 








3. Superior Balance allows elevators to roll easily 
in the links. Better balance reduces the need for a balancing strap. 





Add to these advantages the massive safety latch designed 
into the body so that the elevator will not be accidentally 
opened or damaged. Automatic latching results by the simul- 
taneous action of latch and latch lock which close together. 


Write for brochure “A New Dimension 
in Elevators.” 


BAASH-ROSS 


DIVISION OF JOY MANUFACTURING CO. 
General Offices: Houston, Texas 


our 42a YEAR 
OF PROGRESS 
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Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 








Hand Operated Pump 
Used to Fill Line Heater 


[his hand operated pump (center 


can be used to great advantage in 
maintaining proper water level in 
indirect line heaters. As shown, the 


pump discharge is manifolded to both 
heaters and the suction is submerged 
in a water pit adjacent to the heater 
location. The pumper need only check 
the level and stroke the pump a few 


times to add water to each vessel. 





Let Four Reels Handle 
Guy Lines on Workover Rig 


Traveling down the road, the aver- 


age light workover rig trails a maze 
of wire rope. When the rig arrives 
on the job, the first step in setting 
it up is to straighten out the lines. 
The solution to this problem is 
shown here. The four main guy wires 
are wound on fou located on 
the two poles. Each guy runs through 
its individual the 
crown block and to a heavy chain 
which fastens to the dead men. 


ree Is 


sheave up near 
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After the poles are raised, the 
guys are unreeled to proper length 
and the reels are dogged off. The 
chains which are clamped to _ the 
dead men are boomed taut, When 
moving time comes, the boomers are 
released, the guys reeled in and the 


loose end of the chains hooked to the 


braces as shown. 








How to Take Samples of 
High Pressure Gas Wells 


Two sections of two-inch XX-heavy 
pipe and two ¥-inch needle valves 
can be used to advantage in sampling 
a high pressure gas well. The material 
is installed as shown. The samples 
may be choked with the needle valves, 
and is finally flashed to the 
section of two-inch pipe where liquid 


low a | 


condenses and is collected in a suit- 
able container. By maintaining a back 
pressure with the first needle valve, 
the second is used as a choke to pre- 
vent freezing when collecting samples. 


Stee 
«i 





Moving Van Makes Mobile 
Tool House for Drilling Rig 
A mobile tool house should be 
larger than the usual tool houses, it 
should hold all the subs, bits, valves, 
etc. and yet have ample room for 





changing clothes, storing rain gear 
etc. At the same time, it should be | 
easy to move from job to job. 

This description fits the tool house 





shown here. It has ample room for 
all bits, subs, shovels, mud hose and 
almost everything else that is usually 
loose about a medium sized drilling 
rig. It has lockers for each member 
of the crew and the knowledge box 
for the driller. Underneath it has 
storage racks for lube oil and other 
chemicals. 

The unit can be hooked up ready 


for moving in a short notice. 














Use Tapped Plug 
For Casing Blow Down 

A two-inch by 12-inch tapped plug | 
inserted in the casing wing serves two| 
purposes. If casing pressure is desired, | 
a gage is connected to the plug and 
the 2-inch valve is opened. If casing! 
pressure has built up. it may be bled 
off through the open plug which wil 
serve as a 14-inch choke. 





Protect Tractor Dash 
With Metal Plate 


Where contractors have their ow? 
equipment to move the rigs and dig 
196! 
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SMITH TYPE DT 3-cutter rock bits 
are designed and constructed to 
insure rapid rates of penetration 
in moderately soft to soft forma- 
tions ... sturdy, deeply cut and 
widely-spaced teeth ..- optimum 
self-cleaning properties are pro- 
vided by the widely-spaced teeth in 
combination with ample tooth de- 
letions and efficient flushing action 
of the circulating fluid. 


COMPTON, CALIFORNIA 
Branches in Principal Oil Centers Throughout the World 
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the pits, the equipment is allowed to 
stand idle a good part ol the time 
and are subject to tampering from 
vandals. One tool pusher fixed a plate 
to fit over the dash of the new trac- 
that 


sealed up behind steel 


tor so everything breakable is 
The plate is made with tongues 
which fit 


the 


into slots cut in the lower 
dash and a lock is fitted 
into a hasp is welded to the top of 


slot cut 


part ol 


the plate and fits in a into 


a hinge which is welded to the top 
of the dashboard, When the tractor 
operator leaves, he fits this protecting 
device on the dash and will find 


evervthing intact when he returns to 
the tractor. 








Portable Heater Used 

At Several Tank Batteries 
This trailer mounted “jug” heater 

is used to treat oil at several stripper 

tank 


duction, the operator found it more 


batteries. Because of low pro- 
economical to use a portable unit 
than to equip each battery with a 
A small centrifugal pump is 
tank of bad 
When one 
the 


location 


heater. 
used to circulate 
through the 
been 


Cac h 
oil heater. 
unit is 
moved to a and the 
process repeated. The heater also may 


lease has treated 


new 


be used for well testing purposes in 
isolated locations where a tank bat- 
tery is not available. 


Skid - Mounted Drum Rack 
Speeds Handling of Lube Oil 


On small rigs where it is necessary 
to move drums of lube and fuel sep- 
arately, a skid mounted rack may be 
built which will enable the contractor 
to move the drums with the winch 
trucks and have them spotted where 
they are readily available for use. 

The rack is made from two inch 
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pipe with the ends turned up on the 
bottom to make them skid easily. On 
each corner, the pipe extends above 
and a pin with a chain is inserted to 
hold the drums in place while they 
are being moved. 


t 
é 





Junk Pipe Makes Neat 
Inhibitor Injection 

A neat, compact inhibitor injection 
station may be constructed of junk 
pipe and sheet steel found on the 
lease. This unit contains a high pres- 
sure chemical pump to inject inhibitor 
into the well, and a rack for drums 
of chemical. In addition, a hinged 
cover is used on the end to protect 
the pump from being damaged when 
drums are loaded or unloaded from 
the rack. The unit is easily moved 
from one location to another by lease 
truck. 


Simplify Sub Handling 
And Reduce Thread Damage 


A series of small bins mounted at 
an angle on one side of the tool dock 
not only reduces the possibility of 
damage to threads and shoulders, but 
greatly facilitates handling when load- 
ing or unloading from a truck. 

A dozen short lengths of salvaged 





WOURE Vik MAT 


casing material, all resting on and | 
welded to a single horizontal member 
below the deck level, as shown, pro- 
vide an orderly method of keeping 
track of subs and having them ready 
service whenever 


for immediate 


needed. Notches cut in the bottom of 





the bins permits seeing at a glance 
whether a particular sub is pin or box 
down. Arranging the bins in this man- 
ner takes up little space on 
the deck and, at the same time, elimi- 
nates the need for a separate rack for 
the hauling of subs from one location 


usable 





to another. 


Plug Tank Bottom Leaks 
With Plastic Foil Flakes 


Plastic foil flakes, originally manv- 
factured to prevent lost circulation in 
drilling wells, have been successfully 
applied in stopping leaks in oil storage 
tank bottoms. The contents of one 
25-pound bag can cover over a half- 





f 


million square inches, therefore, very | 
little of the material is required in 
most cases. 

The plastic foil flakes are first| 
mixed with a carrying agent, prefer- 
ably oil from the stock tank. It is de- 
sirable to place this mixture as neat 
the area of leaks as possible. There- 
fore, if the bottom is leaking, it might 
be necessary to pump into a connec: 
tion on the drain line. In any event, 
a pump is necessary in order to place 
the oil-foil mixture into the tank. If 
there are no connections near _ the 
bottom, it may be necessary to extend 
a section of one-inch pipe through the 
thief hatch on top of the tank. In this 
manner, discharge of the material 
through the one-inch line can be di- 
rected anywhere on the bottom. 

Previous experience has shown that | 
leaks are not stopped immediately, | 
but that a complete shutoff of a leak } 
is usually obtained in about a week 
after the plastic flake material has) 
been applied. . 
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OKLAHOMA offset installation of EOT-Johnston Rod-Counterbalanced pumping units. 


Hydraulic units cut capitol 








ot = . 


@ EOT-Johnston Rod-Counterbalanced units save 
more than $13,000 on 9500 ft. dual-zone offset 


wells in Oklahoma. 


An Oklahoma oil operator selected 
the hydraulic method offered by 
Engineered Oil Tools, Inc. to pump 
his offset wells, effecting a saving 
of more than $13,000 on two EOT- 
Johnston Rod-Counter balanced 
hydraulic pumping units over an 
alternate proposal. These pumping 
wells are located near Healdton, 
Oklahoma. 

Operating conditions: This instal- 
lation, shown in the photograph, in- 
volves two wells on 40 acre spacing. 
Each well has a dual-zone pump, 
making a total of four zones pumped 
with the two rod strings. The zones 
are at 9OOO and 9500 ft. The rated 
polish rod load is 29,000 Ibs. and 
the units are operating at three 
strokes per minute ona 16-ft. stroke, 
producing at a displacement rate of 
about 115 barrels per day from each 
well. The connecting pipe line is 
342” O.D. by .125” wall 
resistance welded, X-42 grade. Total 
installed price of units (pipe, engine, 
hydraulic oil and all surface equip- 
ment except wellhead) was approxi- 
mately $12,800 for the two wells. 

Alternate equipment 
Was beam units having a 100-inch 
stroke, 27,000 Ib. beam rating, 320,- 
000 in.-Ib. gear box, operating at six 


€ 


electric 


conside red 
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strokes per minute. The installed 
price of this equipment was ap- 
proximately $13,250 each as com- 
pared to the $12,800 for both wells 
equipped with the EOT-Johnston 
units. This Oklahoma operator is 
pumping his two wells for the price 
of one —a substantial saving on 
capital outlay. 

Simplicity of design: The EOT- 
Johnston unit was engineered to meet 
field operations and maintenance re- 
quirements. There is no complicated 
starting procedure, either. It is only 
necessary to start the pumping unit’s 
power package. The unit automati- 
cally pre-charges itself, begins oper- 
tion. and once in operation times 
itself and keeps the two cylinder 
units in phase automatically. Ac- 
tually the operation and maintenance 
of the EOT-Johnston Rod-Counter- 
balanced hydraulic pumping unit ts 
no more complicated than that of 
an automobile with an automatic 
transmission. Should the unit require 
more than routine field servicing, 
Engineered Oil Tools, Inc. has a 
service staff and spare parts avail- 
able in all major operating areas. 

Maintenance consists of checking 
the oil level and oil filter and tight- 
ening the packing occasionally. 
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How the EOT-Johnston unit 


operates: 




















4 
HYDRAULIC flow diagram showing Control 


Piston on upstroke. 


In the illustration above the pis- 
ton appears to be lifting only the 
fluid weight on the net plunger area 
with the rod weights cancelling each 
other. However, the buoyancy in the 
downstroke well will subtract from 
the counterbalancing effect of the 
rods so that the upstroke load is actu- 
ally the fluid weight on gross plunger 
area. This is in contrast to a single 
counterbalanced unit where the ef- 
fective load is one-half the gross 
plunger load, but the EOT-Johnston 
unit is pumping two wells. 


outlay 50% 


The Balance Pressure is that re- 
quired to lift rod weight plus net 
fluid weight in the upstroke well, 
plus acceleration load. The Balance 
System is not a dynamic circuit, as 
the hydraulic fluid simply “washes” 
back and forth, in a U-tube effect. 

The speed of shifting is governed 
by the setting of the Cushion Valve, 
which restricts the flow into Revers- 
ing Valve. This allows a gradual de- 
celeration of the Control Piston, and 
Slave Piston also, as the latter is 
governed entirely by the action of 
Control Piston. 

Investigate the economics of 
pumping your wells with an EOT- 
Johnston Rod-Counterbalanced hy- 
draulic pumping unit. Pump dual 
completions ... offset wells up to 
160 acre spacing with one power 
unit...and save up to 50% over 
other rod pumping methods. 

EOT has a new fact-filled catalog 
on the Rod-Counterbalanced pump- 
ing unit. If you would like more 
information to save your company 
production dollars, write or call: 
Sales Department, Engineered Oil 
Tools, Inc., 1710 Burnett, Houston, 
Texas. Complete information will be 
sent you by return mail. 


=)- 


ENGINEERED OIL TOOLS, INC. 


1710 BURNETT . HOUSTON, TEXAS 
BRANCHES: OKLAHOMA CITY PAMPA ODESSA 
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S poy ing brebteetivo Cr ating 


PREVENTS RUST LOSSES 
ON YOUR PIPE INVESTMENT | 


Protective spray treatment, another special service available 
from the oil industry’s most experienced pipe | 
distributor, is done quickly and thoroughly in | 
storage yard or field by Atlas Pipe Inc. 
Equipment and experienced crews 
. aS near as your telephone ... are ready to 
serve you, day or night, 


anywhere in the Gulf Coast area. 


“Of The Many, One Must Lead” 


ATLAS PIPE INC. 


A DIVISION OF ATLAS BRADFORD COMPANY 
3600 Yoakum Blvd. @ P.O. Box 66669 @ Houston 6, Texas 
Phone: JAckson 6-1901 
Corpus Christi Phone: TUlip 4-6371 @ Tulsa Phone: Diamond 3-6791 


MA 
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A SPECIAL REPORT 





World Oil Brings the 1967 


API Meetings to you 


he 1961 district 
sounding board for the most complete and varied 


API meetings again offer a 


interchange of ideas available to the oil and gas 
industry. 

No matter whether your interests are in the 
latest. technical developments, management 
vou will find the most up- 


ideas. or economics 


to-date authoritative reports among the papers 
presented annually at district API meetings. 

On the following pages are feature articles 
based on eight outstanding papers presented at 
the sessions. So that you may have the complete 
picture, this API Section also includes abstracts 
of 12 papers and lists +0 more. 


Recognizing and Evaluating Stock Tank 
Vapor Recovery Applications 


By R. E. Weldon, Jr., Product Engineer 
he Atlantic Refining Co., Dallas 
The oil industry has long recognized the 
importance of reducing evaporation loss 
from crude oil and its products. Much prog- 
ress has been made toward eliminating this 
loss through the use of vapor-tight storage 
tanks, conservation vent valves and more 
efficient separation facilities. However, it is 
estimated that gas still vented each year 
from lease storage tanks in this country has 

a value of about 35 million dollars. 

During the last three years, The Atlantic 
Refining Company has installed vapor re- 
covery facilities on three tank batteries 
whose total production is about 33,500 
barrels per day. For a total investment of 
$50,000, Atlantic and its co-owners are real- 
izing a net income of about $360,000 per 
year by recovering vapors that had previ- 
ously been vented. 

MAY 
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ON MANY LEASES it is profitable to recover tank vapors 
(his is a popular subject at this time, and there has been 
a good deal of attention given to the design and equip- 
ment aspect of vapor recovery. However, there is little 
information available on how to recognize and evaluate 
possible applications. This article presents some rules-ot- 
thumb that will help the producer determine which bat- 
teries are the best prospects for vapor recovery and cites 


steps to be taken to evaluate a specific application. 


The recovery of vapors from lease storage tanks has 
been practiced in California for many years. It has been 
only within the last 5 or 6 years that producers in the 
Southwest have been recovering tank vapors for injection 
into gasoline plant gathering systems. Most of these in- 
stallations have been on large tank batteries where the 


production was over 500 bpd 


Many of these stems have shown a 


payout in less than a year. Two of the systems installed 


recovery sj 


vapor 
] 


by Atlantic paid out in less than three months. 


Che present trend toward consolidation of lease storage 


75 











LACT 


a bright future for 


facilities for lease automatic custody transfer 
automation and unitization insures 
tank vapor recovery. The storage of large volumes of oil 
at one location usually means that it will be profitable to 
recover vapors. However, vapor recovery is not necessarily 
limited to these large batteries. In many cases, it can be 
profitably applied on batteries where the producing rate 
is as low as 200 bpd and the gravity of the oil is in excess 


ot 35 


ATLANTIC’S INSTALLATIONS 


Block 31 field. All Devonian production from the 
unitized Block 31 field in West Texas is gathered from 
separation stations to a central battery consisting of four 
20,000 barrel tanks. The oil enters the gathering system 
from treaters operating at 20-25 psi and 150° F. The 
central battery handles 15,000 bpd of 47 gravity crude. 
A stock tank vapor gathering system was installed on 
this battery in 1958. Vapors are compressed to about 25 
psi and injected into the Block 31 gasoline plant gather- 
ing system. The vapor recovery system cost about $30,000 
and paid out in two months. 
During the year 1959, an average of 686 Mcfd was 
recovered, and the net income to Atlantic and its co- 
owners was about $230,000. This includes both the lease 


and plant income since the plant is a part of the unit. 


Magnolia field. The Magnolia field is located in south- 
ern Arkansas. All the oil in this unitized field is brought 
to a central point for sale through LACT units. The oil is 
separated at four test stations and gathered to the cen- 
tral facilities where the oil from each station flows 
through a separator operating at about 15 psi, after which 
it is dumped to a 20,000 barrel surge tank. Daily produc- 
tion to this tank is 17,500 barrels of 40 gravity oil. 

A tank vapor recovery system was intalled in conjunc- 
tion with the central facilities. Vapors are compressed to 
about 15 psi, after which they are combined with 15 psi 
separator gas and compressed to a pressure of about 100 
psi for injection into a gasoline plant gathering system. 

The vapor-recovery system cost about $15,000 and is 
recovering about 700 Mcfd. This system has been in op- 
eration about nine months and, based on this period of 
operation, the net yearly income to the unit is expected 
to be about $125,000. The unit receives 60 percent of the 
liquids recovered by the gasoline plant plus the income 


from sale of residue gas. 


State “T’’ lease. The vapor recovery system on the 
State “T” Lease in Denton field, New Mexico, is much 
smaller than the two described previously. This system 
gathers vapors from two tank batteries and commingles 
them for compression to 15-20 psi for delivery to the 
Denton gasoline plant. The two batteries are side by side, 
one having five 1,000-barrel tanks and a 1,500-barrel 
power oil tank handling Devonian production, and one 
with three 1,000-barrel tanks and a 1,500-barrel power 
oil tank handling Wolfcamp production. 

The tanks are manifolded into a 
gathering system. Total production to these two batteries 
is about 1,100 bpd of 45 gravity oil. The oil flows through 
heater-treaters operating at about 15 psi and 110° prior 


common vapor 


to being dumped to the tanks. 


This system cost $4,700 and has been in operation 


76 


only about four months. It is recovering about 40 Mcefd 
and it is estimated that net income from this system will 
be from $8,000-$10,000 per year. This includes the 
lease income plus a share of the gasoline plant income, 


which is about 19 percent. 


BENEFITS OF STOCK TANK VAPOR RECOVERY 

The preceding examples show that a substantial income 
can be realized from the sale of tank vapors. ‘There are 
other benefits to be realized that are often overlooked and 
on which it is hard to place a monetary value. 

The properly designed system prevents any air from 
entering the tanks, thus eliminating or greatly reducing 
tank corrosion. ‘This also reduces fire and explosion haz- 
ards. Atlantic’s gas-blanketing facilities 
which prevent air from entering the tanks during normal 


systems have 
operations. 

Safety to operating personnel is also a benefit to be 
realized from vapor recovery. This is especially true in 
fields such as Magnolia where sour gas is produced. 
Coupled with ground-level tank gages and LACT facili- 
ties, the tank vapor recovery system practically eliminates 
the sour gas hazard. 

The Block 31 and Magnolia vapor recovery systems 
were installed as the result of tank battery consolidation 
However, in both cases, tank vapor recovery was not 
used as a part of the justification for consolidation. This 
additional justification was not needed for these tw 
projects, but had either been economically borderline 


cases, the additional income from vapor recovery would 


have made a big difference in the economics of the | 


over-all project. When considering projects involving bat- 
tery consolidation, one should be careful not to overlook 


the tank vapor recovery possibilities. 


RECOGNIZING POTENTIAL APPLICATIONS 
A good question here is—How does one recognize an 
application where vapor recovery can be economicalls 


applied? Following is a list of questions to be answere 


that will help determine which tank batteries are poten- | 


tial applications for vapor recovery: 
1. Is there a market for low pressure gas? 
2. How much gas is being vented? 
3. What is the value of the gas? 
4. What will it cost to deliver the gas to market? 


Low pressure gas market. Unless a large volume of 
tank vapors is available, the gas market should be a gaso- 
line plant or similar hydrocarbon recovery facility where 
value of liquids recovered. 


payment depends 


Normally, leases where separator gas is being sold to 


upon 


gasoline plants under a casinghead gas contract will meet 
this requirement. 

Most of these markets have delivery pressures less than 
50 psi. In some cases the delivery pressure is higher than 


the separator pressure and the separator gas has to be | 


compressed to sales line pressure. These compressors will 
usually have enough additional capacity to handle tank 
1961 
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vapors boosted to their suction pressure by vapor recovery 
equipment. 

Volume of tank vapors vented. It is difficult to arrive 
at a that 
volumes vented from a particular tank battery. There are 


rule-of-thumb can be used to estimate gas 


many factors that affect this, but probably the most im- 
portant are the pressure of the separator or treater that 
is dumping to the tank, and the gravity of the oil. 
gas that will be 


the volume of 


evolved per barrel of oil can be obtained from Figure 1 


A rough estimate of 


if the separator pressure and stock tank oil gravity are 
known. This curve is based on flash data from laboratory 
studies of various crudes and on a few actual field meas- 
urement tests. The curve should not be used as a substi- 
tute for actual measurement of gas in the evaluation and 
design of a particular vapor recovery system. However, 
it is helpful for recognizing which batteries are potential 


vapor recovery applications 

A look at 
recovery units will also be helpful in predicting the vol- 
tanks. Table 1 


Separation conditions are 


the actual GOR data from existing vapor 
ume of gas beine vented from lease is a 


summary of Atlantic’s data 
for the separator or treater dumping to the stock tanks. 
The GORs are 


recovered per barrel of oil produced. 


the standard cubic feet of tank vapor 


TABLE 1—Gas-Oil Ratio Data from Atlantic’s Vapor-Recovery 
Systems 


Separation Conditions* 
Gas-oil Ratio 
Std. Cu. Ft. 


Stock Tank 


Pressure, Temperature, | Oil Gravity, 








System psig Degrees F °API Per Bbl. 
I k 20 150 17 15 
Magnolia 75 10 38 
State **] ) 110 15 35 
The Block 31 GOR is the average for the year 1959. 


[he Magnolia GOR was measured during January 1961, 
ind may be a little low as a yearly average. The State 
“T” GOR was also measured during January 1961. The 
GOR on the State “T” 


19-90 cfpd over a year’s operation. 


lease is expected to average from 


Value of tank vapors. The value of the 


producer is dependent upon the gallons per 1,000 cubic 


Vapors to 


leet gasoline plant efficiency, price of liquid products 
covered and the terms of the casinghead gas contract. 
\s a rule-of-thumb for the rough economics to determine 
potential applications, a net value of 35 cents per Mcf 


can be used. This is the net income to the lease. Where 


ti 


the producer owns a share of the gasoline plant, the in- 
come per Mcf would, of course, be higher. 


Many factors affect the cost of equipment required to 
recover stock tank vapors: 
gas, number of tanks in a battery, type of compressor, 


sales line pressure, volume of 


type of compressor drive and degree of automation, to 


name a few. Figure 2 gives the approximate cost of small 


for 


discharge pressure up to about 25 psig. This can be used 


vapor recovery systems as a function of gas rates 


as a rule-of-thumb cost, or as an estimate can be obtained 


irom one of the manufacturers of packaged vapor re- 
covery units. 


MAY 1961 WORLD OIL 




































































110 
100 4, 
- 90 4 
aa 
= 4 
@ 
i 80 Ry 
oO 9 
| 70 . 7 
Ww ‘ie 
: S171 
9 ° 
- 60 b 12 
0 
‘\ 
_™ 2 
” a 
— 
> 4 Wal ; pe) 
> "4 oo 
30 oe® 
& id V4 ys 
a. vA + 4 
> 20 a 
10 A 
fe) 


1) 10 20 30 40 50 60 70 80 
PRESS. OF VESSEL DUMPING TO TANKS-—PSIG 


FIGURE 1—Curve for estimating the volume of vapor vented 
from lease tanks. 
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FIGURE 2—Approximate cost of vapor recovery system for 
discharge pressure up to 25 psig. 


EVALUATING A SPECIFIC APPLICATION 

By applying the preceding rules-of-thumb, the pro- 
ducer can determine which batteries are the best pros- 
pects for vapor recovery. To evaluate one of these 
prospects, it is necessary to take the following steps: 

1. Measure volume of vented tank vapors. 

2. Measure the gallons per 1,000 cubic feet 

3. Figure the economics. 
Gas measurement. An orifice well tester and a record- 
ing manometer can be used to measure the gas being 


vented from a tank battery. The pressure recorder should 
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FIGURE 3—Variation in stock tank gas oil ratio—Block 31 
vapor recovery system. 
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FIGURE 4—Variation in tank vapor gallons per 1,000 cubic 
feet—Block 31 vapor recovery system. 


small rane 0-5 inches of since the lit 


nave a U wate cill- 
+ ] - ° 
erential to be measured is very low. The ormnce we 
, , — : . 
tester can usually be installed in the tank batterv vent 


ine, and tank pressure can 


be controlled by the size plat 


cer 

lo get a representative test, the pressure should be 
about the same as it would be with the vapor recovery 
system. This will usually be from 1-3 inches of water. 


Prior to the measurement test. tanks should be checked 


for leaks, and any leaks should be repaired. Lease sepa- 


ration equipment operating conditions and the producing 
rate should be set as close to normal as possible 

The test should be conducted for several days to get 
some idea of the variation in flow rate with temperature, 
iquid level in the tank, filling and emptying cycles and 
weathering time. The specific gravity of the vapors should 
be measured as often as possible throughout the test to 
will vary 


The gravity con- 


ret a representative average 
siderably with liquid surface temperature, and gravity 


measurements should be made both during the dav and 
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accurate 


night to arrive at a good average. For most 
results, the temperature of the gas flowing through the 
orifice should be recorded continuously. 


Experience has shown that the volume of gas obtained 
with a vapor recovery system has been consistently higher 
This has 


1.3-1.6 times as high as was_ predicted. 


than was measured with the orifice well tester. 


varied from 
Other operators have reported similar experiences. 

lhe magnitude of this variation depends on when the 
if the 
months than if it is run 


test is conducted. The difference will be greatet 


test 1s run during the winte1 


during the summer, when compared with the average 


daily volume of vapors recovered throughout the year 


with a vapor recovery system. 

Figure 3 gives the month-to-month variation im stock 
tank GOR at Block 31. The average GOR for the veai 
was 43 scf per barrel. When the gas was measured to 
a GOR of 29 


barrel was obtained. The test was run during the 


evaluate the economics of Vapor recovery, 
scl pe 
month of June. If it had been run during the winter, 
the difference between predicted and actual ratio prob- 
ablv would have been greater. 


Economic and design calculations should be based upon 


higher gas volumes than are actually measured. To cal- 


culate the vearly income, the average gas rate measured 
should be multiplied by 1.3 if the measurement test 1s 
conducted during the summer months, and 1.5 for wintei 


¢ t 
tests. As a 


the test might be doubled for equipment design purposes 


rule-of-thumb, the gas rate obtained during 


Tank vapor gallons per 1,000 cubic feet. [he price 
received from the sale ot gas under most casinghead gas 
contracts is based on the liquid content of the gas. The 
GPM) of stock tank vapors 


t-5 times as rich as sepa- 


gallons per 1,000 cubic feet 
is verv high and will often be 
rator or treater @as. 

The compression test GPM is probably the most com- 
mon basis on which gasoline plants allocate liquid prod- 
wts. Some plants allocate on a charcoal GPM or on % 
(;PM_ as 


which method is used, it is important to get an accurate 


; 


from a eas analysis. Regardless of 


calculated 
iquid recovery measurement to evaluate economics. The 
test can be run during the time the eas is being measured. 
Several tests should be run to get a representative average 
for this period. 

The GPM of tank vapors will vary considerably with 
the temperature of the liquid surface in the tank. De- 
ending on what time of the vear the test is made, the 
measured value should be adjusted up or down to arrive 
t cives the variation in com- 
throughout the year at Block 31 
7.79 GPM in January 


to a maximum of 9.0 in July. This curve can be used as 


at a vearly average. Figure 
net GPM 


The variation is from.a minimum 


yression test 


cuide for adjusting the GPM determined during the 


measurement test to obtain a more realistic average for 
the vear. 

lable 2 gives the GPM of several tank vapors as cal- 
culated from gas analyses. For comparison, the compres 
sion test net GPM corresponding to the Block 31 analysis 


is about 8.75. It can be seen there is considerable varia- 
tion in these figures and that tank vapor GPM cannot 
necessarily be correlated with oil gravity. 


Even if all samples have been taken under the same 
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TABLE 2—GPM of Stock Tank Vapors 





Component Magnolia Block 31 State ‘‘T’’ 
S 4S 0.26 6.50 
Li3 2 01 
q 6.82 1.68 
S 37 {6 
¢ SS 1.28 
rf “4) 0.61 
] s { O40 
1GPM S.9 23.90 6.74 
Cc gravit > 70 1.40 
, \PI 1( 17 15 
{ PM € red Qos } lune leary ry 


atmospheric conditions, there could still be considerable 


variation in liquid recovery. For example, a sample of 
tank vapors taken in December off a 38 gravity crude had 
C, + GPM of 21.8. At another battery, during the 


) crude had a C 


summer, the vapor off a 42 gravity 
GPM of 23.8. These values are higher than would have 
This 


points out the importance of measuring the tank vapol 


been predicted from the data given in Table 2 
GPM on each battery evaluated. 


GPM 


program, the 


Economics. With the volume and data as deter- 


mined from the testing income from the 


sale of tank vapors can be determined by referring to the 


casinghead gas contract serving 


the lease. Applicable 
rovalty, taxes and operating costs should be deducted to 
income 


determine net Any benefits, such as personnel 


ifety and reduction in tank corrosion, also should be 
ncluded in the justification where applicable. 

\n estimate of the cost of a skid mounted, vapor 
recovery unit can be obtained trom one of the manu- 


facturers of this type of equipment. These packaged units 
ire complete in that they normally only require connect- 


ng to the suction, discharge and power source. Any other 


juipment needed to adapt the tank battery for vapor 


‘covery and the labor required for installation will have 
be added to the cost of the packaged unit to obtain 


total installation cost. With these data, the producer then 
an determine if it is profitable to install a vapor recovery 


on the battery 


system 
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This article taken from the “Recognizing and 
Evaluating Stock Tank Vapor Recovery Applications,” 
prese nted at the Southwestern District Meeting of API, 


Albuquerque, N. M., March 1961. The End 
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eothermal 
radients Now 
nown in 
reater Detail 


Reliable temperature-depth ratio 
coverage, though hard to acquire, is 


being extended 


By P. L. Moses, Operations Supervisor 
Reservoir Fluid Division, Core 
Laboratories, Inc., Dallas 

TEMPERATURES is im- 
and 
particularly in recent years because of deeper 
drilling and associated higher temperatures. Accurate 
temperatures are needed in determining fluid character- 


KNOWLEDGE OF 
portant 


SUBSURFACE 


to the oil industry for numerous varied 


reasons, 


istics and phase relations on reservoir fluids. Good esti- 
mates are needed in developing drilling muds, formation 
treatments of various types, down-hole instruments, and 
for other reservoir engineering applications. This article 
is an extension of an earlier paper’ and presents the com- 
pilation of temperature-depth information in the form 
of an extended gradient map where sufficient data permit 
Figure 1). Data are presented in tabular form for other 
areas (‘Table 1 

Accuracy of temperature readings. | emperatures 
after circulation of 
drilling fluids should not be expected to be representa- 


measured in wells during or soon 
tive of true formation temperatures. Effects of drilling 
fluids on measured temperatures have been reported by 
various authors.?** It has been reported that the time 


required to attain thermal equilibrium may vary from a 


day or two to years.’ For this reason, data from electric 
logs and drillstem tests have been eliminated for the 
purposes of this article. Obviously, temperature data 


measured for the purpose of locating the height of fresh 
cement behind casing cannot be used for this purpose 
either. 

Temperatures used in preparing this paper were ob- 
tained from glass maximum recording thermometers. The 
temperatures were measured in conjuntion with bottom- 
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FIGURE 1—Reliable temperature-depth data 
coverage is dense enough along Texas-Louisiana 
Gulf Coast to permit contouring. Mississippi 
contours would probably be more complex if 
more data were available. Values in West Texas 
are generally ample for contouring, but Okla- 
homa-Kansas data are too scattered at present. 


hole pressure surveys and subsurface sampling. Measure- 
ments were taken in oil and gas wells which had been 
completed for periods of several days to several years. 
At the time of measurement the wells had been shut in 
for periods ranging from a few hours to several days. 


Known gradients are regular. Authors have reported 
that subsurface temperatures increase approximately line- 
arly with depth in most cases.’******* This was found to 
be true in this study in cases where sufficient data were 
available for evaluation. The straight-line assumption was 
used in preparing the iso-thermal gradient map (Figure 
1). The mean surface temperature was taken as 74°F. 
This value was chosen in order that the data be com- 
patible with that presented by E. A. Nichols. An average 
of 67 surface temperatures presented by Tutschulte and 
Nichols® was slightly over 72°F. This difference is well 
within the accuracy to be expected in calculating temper- 
atures from such a map. 


Temperature calculation. The temperature at 
depth may be calculated from the map by the following 


any 
relationship. 
Estimated temperature in degrees F = 74 + depth in 


hundreds of feet gradient. 


Information updated. The addition of more recent 
data confirms the gradient map presented by E. A. 
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CONTOUR VALUES ARE IN 
DEGREES PER !00 FEET 


MEAN SURFACE TEMP. = 74° F. 


Nichols as being quite accurate in the Texas and Louisi- 
ana Gulf Coast regions as well as in East Texas, northern 
Louisiana and southern Arkansas. Contours for Missis- 
sippi were found to be generally accurate. However, 
additional information would probably indicate the con- 
tours to be considerably more complex than shown. 

Permission was obtained from Nichols to reproduce 
the areas previously discussed, making whatever changes 
that appeared appropriate in view of additional recent 
data. Slight changes were made in the Mississippi River 
delta region, and offshore data were added where avail- 
able. 

In the West Texas-southeastern New Mexico area the 
general temperature structures previously reported were 
observed. Since that time, however, considerable more 
temperature information has become available and more 
detailed contouring was possible. 

The north central Oklahoma and Kansas areas are 
interesting in that temperature gradients of 1.4 to 18 
degrees F per 100 measured in Oklahoma, 
whereas immediately across the state line in Kansas gra- 
dient values are about 1.1 to 1.2. Sufficient data points 
were not available for contouring. The gradient values 
are printed on the map in the approximate locations 
where measured. 

Presented as part of Table 1 are the results of numerous 
temperature and depth measurements in Canadian oil 
fields. Information received from the Oil and Gas Con- 


feet were 
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Reser- | Reser- 

_ voir ! } voir 
| Depth, | Temp Depth, | Temp. 

STATI Country Field | Feet | . s | STATE Country Field Feet F. 
Alabama Mobile Citronelle 10,850 | 240 || Illinois, Cont’d...| White New Harmony 90 
California Fre East Coalinga |} 7,941 | 219 te 94 85 
: , | 6,930 199 ” 92 

| 7,800 | 212 Indiana Gibson North Owensville 82 

8,000 212 Montana.. Fallon Cabin Creek 201 

| Coalinga Nose Ext. 8,257 | 207 ws - 178 

Ker | Elk Hills | 3,233 | 136 188 
: | | 137 190 

5| 132 Penne! 200 

| 2.630 131 Musselshell Ragged Point 156 

9,140 240 Richland Brorson 1 260 

5,733 185 Roosevelt Ease Poplar 248 

6,255 196 = - 248 

Arvin Area 7,380 177 " ” 248 

Pal 1 1,670 252 248 

11,975 252 248 

11,421 260 Toole North Darling 81 

| 56 Wibaux | Pine 210 

Bacon Hills | 215 | ‘i | 202 

Tejon Reserve 146 201 

Belgian Anticline | 193 204 

North Belridge 233 Nebraska. Cheyenne Kugler 173 

- 250 | North Sidney 174 

Coles Levee | 294 Cook 160 

Rio Bray 249 Preble 166 

’ | 247 Doran 174 

Greek 251 South Marlow 168 

250 Fleming 180 

R i Mountain 115 | Gurley 154 

. 6 119 Kimball | Enders 202 

Buena Vista 138 New Mexico Rio Arriba | Pettigrew 175 

; 159 San Juan Bisti 144 

Santiag 112 North Dakota McKenzie Antelope 240 

( ric 178 Blue Buttes 241 

I Angele VM ngt 139 Charlson 236 
226 Mountrail Tioga 212 

168 Williams Beaver Lodge ‘ 224 

| 156 se F 10,39€ 254 

'396 | 150 Capa 8.362 | 226 

New 1P € .O- | 170 Hoffland | 8,259 234 

140 | 170 Utah San Juan |} Aneth | 6,000 | 134 

"9 939 te. 5,680 | 134 

9,833 205 Chinle Wash 4,927 | 112 

) 198 Unitah Red Wash aan to 

Del le 186 “ oe 5,606 24 

Aliso Canyon 144 Wyoming Big Horn Ainsworth | 4,600 94 

Or g Huntington Beach 148 | Garland yn | 119 
: 17S 2 3,964 | i20 

170 | 4,262} 130 

133 | 3,964 126 

S Bart Elw i Vaqueros 155 South Garland 4,300 | 4 
146 7 < 4,485 | 140 

\ Ventura 198 Carbon Horn Brothers | 6,080 155 
San M 2g el 177 Big Medicine Bow 6,867 160 

58 Converse Big Muddy 4,330 | 132 

Padre Cany | 179 | Fremont Pilot Butte | 6,395 | 150 

v4 ; 6,231 152 

the 140 Steamboat Butte 5,107 | a 

Rincor 9,375 186 | = * | 5,108 | 26 

Colorado ‘ Wes ec 5,297 194 | 6,760 148 
Mer 5,046 170 Hot Springs | Grass Creek | 3,126 108 

Lewis Creek 5,342 186 - ” | 4,175 | 118 

Northwest Gra I 4,946 73 | ni re | 3,348 107 

Vente 4.900 78 Walker Dome } 6,900 52 

M Adena 5,638 181 | Johnson Sussex | 3,918 106 
650 180 | Natrona Burke Ranch |} 6,611 | 178 

Ri Wil Creek 6,535 171 | Grieve 6,628 | 137 
55 17 3,569 | 131 

172 | West Poison Spider | 2 | 160 

Range 55 162 | Niobrara Little Buck 837 | i 

162 z ‘ (855 | 6( 

6,110 155 | | | we 155 

6,078 161 Park | Oregon Basin Sof 108 

6,388 162 Whistle Creek | 5,77: 142 

5,980 165 | Elk Basin 500 | 123 

5,681 160 | South Elk Basin | ,020 | 154 

5,904 160 | Frannie | 3,405 91 

WW ng Little Beaver 9,413 78 | Garland 4,049 126 
5,060 69 Silver Tip | 8,496 210 

Phegley 4,800 69 7 ‘i 8,665 182 

Westfork +,800 161 wx - 6,106 | 141 

We Greasewood 6,700 233 Washakie Slick Creek 10,504 | 160 
Illinois Cl Bible Grove 2,485 97 Nieber Dome 10,386 179 
Iola 2,283 90 | es re 10,386 | 197 

2,342 90 Worland Upper | 7,710 | 120 

2,428 92 Worland Deep 10,160 | 140 

Cl Boulde 1,203 78 Weston Black Thunder 6,980 177 
2,669 92 | South Clareton | 6,570 73 

Ha Bunga 2,600 96 Skull Creek 2,949 35 

Dale 2,300 90 CANADA 

2,709 G4 || Alberta Glen Park Pool | 6,150 166 

Bl l ] 99 | Drumheller Area 5,436 133 

86 Bonnie Glenn | 6,900 177 

Walpol 00 Armena i 4 177 

Jeffers Roaches Nor SS | Cessford 2.s 8O 
Boyd 90 St. Albert Area | 4,659 134 

94 Fairydell | 4,055 116 

West Divide 100 | Acheson | 5.012 | 140 

M n | Patoka S82 Clive 6,302 40 
Richland Olney East se he) | | Wizard Lake | 6,459 160 
Wabash Browns East 92 } | Homeglen | 8,031 180 
Wayne Sims SO | New Norway 4,616 | 128 
80 Malmo | 4,714 130 

Mayberry 108 } = 5,145 134 

Covington 3,253 | 98 | Clive | 6,293 151 

Whit New Harmony i 2,1 86 7” |} 6,192 | 152 
| 2,843 102 | | Red Deer Area | 4,890] 130 

2,712 92 | Pembina | 5,332 126 

2,647 90 = 5,176 12; 
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ment! New drilling techniques, new drilling contracts and 
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British Columbia 


Board ot Alb 
Alberta vary 


temperature was taken as the 


servation 


temperature in from 31 to 40° F. The sur- 


face temperature at OU 


feet. An average of 64+ such temperatures was 56° I 
This article taken from the papel “Geothermal Gra- 
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Five Ways to Reduce Drilling Costs 


Here is a “no-punches-pulled” analysis of the drilling 


industry's economic ills—and ways to solve them 


By Robert L. Parker, President 
Parker Drilling Co.. ‘Tulsa 


30TH CONTRACTORS AND OPERATORS today are making 
a joint effort to reduce well costs. They have been forced 
into this position by many factors, but primarily by the 
simple fact that it is becoming more and more expensive 
and vas in the United States. and 


to find domestic oi! 


82 


that a substantial part of this expense is in drilling and 
development. 

The total cost of finding oil and gas is fast approach- 
ing and has frequently exceeded the income from the 
production once it has been found. 

Why is there such an economic crisis in the industry? J 
The answer, of course, is the market price of the pro- 
duced products. If one could simply raise the price of 


WORLD OIL MAY 1961 


Ins 





961 | 


Ip 








(; j 
iar 





MAY 1961 WORLD OIL 


the product In proportion to the increased costs in find- 
ing and delivering it, there would be no problem. How- 
ever, as the result of many world-wide factors that affect 
and control the price of any product and, of course, the 
constant control of supply and demand, the product price 
is pretty well-controlled at its approximate point. There- 
fore. ways and means to reduce the costs of finding and 


developing the reserves must be found. 


ago, the drilling 


The changing attitude. One year 


industry had reached a new low. Its ethics, its equip- 
ment, its policies and its conditions were in critical shape. 
were aware that they 


Botl operator and contracto1 


existed and were ready to do something about it. 
lhese conditions resulted from poor business manage- 


nt and judgment on the part of contractor and op- 


erator alike. Many operators took full advantage of the 
desperate” position contractors found themselves in. 
Impractical contracts were introduced, price cutting was 
encouraged, uncompensated-for equipment requirements 
were pushed, and, in general, false savings were thought 
by many to be intelligent. well-planned cost reductions, 


which resulted in a false economy in drilling. 


Contractors, too, contributed to the situation by sign- 


any contract. with any requirements 


at any price, 


and assuming legal obligations that were beyond the 


value of their entire company. Risks and hazards were 
assumed completely out of proportion to the compensa- 
tion involved. Equipment, personnel and morale were 


illowed to disintegrate along with the economy of the 


naustryv 


fhe natural reaction was for each to blame the other. 


Contractors blamed operators [01 forcing them into this 


situation and operators blamed contractors for cutting 


Uc 


each other’s throats. As in many cases, this is the in- 


evitable wav of reaching a solution. Unfortunately, it 


seems necessary sometimes to let situations get as bad as 


this before conditions necessitate an about-face. 
Phere 


rt of contractors and operators. Management be- 


eC Dal 


has been an about-face during this past year on 


economy. Drilling prices were 


fan to question the true 


lower but well costs were skyrocketing. The quality of 
the work was not there. Operators immediately began to 
question the ability of the contractors to perform their 


function for the oil industry if the trend continued. In 
other words, they could be forced back to company rigs, 
it they were to obtain improvement in the future. 


Contractors also started thinking and working. De- 


mands by creditors, personnel-replacement difficulties 
and increased drilling hazards through new techniques 
thei 


their 


an immediate reappraisal of themselves, 


contracts and 


{ 
rorced 


then customers, then 


It became obvious then that the contractor and 


companies, 
hnances 
the operator had a joint problem with a joint responsi- 
bility and that each needed the other. 

With that in mind, there has been more progressive 
action taken in the past 12 months, working together to 
improve the situation, than there had been in the pre- 


vious 10 years. 


New cost-cutting ideas. Many operators are conduct- 
ing studies. programs and meetings in a concentrated 
effort to re-evaluate their drilling-contracting policies and 
They need improve- 


results 


They want improvement! 
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ment! New drilling techniques, new drilling contracts and 
new drilling policies are emerging that can be lived with 
and that can provide the drilling contractor with the 
incentive, with the profit and with the confidence he 
needs to reinvest and build for the future. 

Many contractors and groups of contractors, including 
the AAODC, are pursuing with redeveloped effort the 
movement toward better evaluation of costs, more in- 
telligent application of business principles to drilling 
contracts and more responsible judgment on drilling 
prices. Both programs (contractors’ and operators’) com- 
plement and support each other. Both programs are de- 
signed to accomplish the recognized necessity in our 
industry today—lower drilling costs. 

The difference between these programs and those of 
one year ago is the difference between dollars and dimes. 
he new programs are to reduce drilling costs by 25 to 
90 percent. The old programs were to reduce drilling 
costs by 5 to 10 cents per foot. 

Now, where is this improvement needed most? What 
can be done about it? The needs and methods in solving 
them can be classified into: 


® Operational policies 
® Contractors’ policies 
@ Drilling contracts 

® Drilling equipment 


@ Well programs. 


. . « The condition in which the 
drilling industry found itself this 
past year is a clear example of 
the results of low-bid contracting” 


Operational policies. Many operators have completely 
revised their policies on drilling contracts and treatment 
of contractors. Many have revised their awarding of bids 
and drilling contracts. Some recognize the problem but, 
as yet, have not effectively accomplished a change. 
Many operators today have contractors working for 
them who are going broke on the wells they are currently 
drilling. 
and are being passed on to operators in increased num- 
bers. Most companies do not want company rigs back. 
Most of them do want lower drilling costs. Many of them 
are already missing the trained personnel in their organi- 


Third-party liens have become quite common 


zations that used to result from having their own drilling 
equipment. 

Many operators are, in effect, subsidizing their con- 
tractors by accepting the lowest bids and then readjusting 
the loss after the well is finished. Many operators today 
do not have personnel qualified to award drilling con- 
tracts intelligently. There is probably more money trans- 
acted in the drilling business with drilling contracts by 
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people who are less qualified to evaluate the bids and 
the contracts than there is in any other industry. 

Many companies still have the policy of the “low” bid, 
which has too frequently become a simple way to hide 
from the problem. The condition in which the drilling 
industry found itself this past year is a clear example of 
the results of low-bid contracting. There seems to be still 
lacking in many organizations the clarification of what 
constitutes the low bid. The low bid I am referring to 
here is the low footage price which is very rarely the 
low bid on the well. Some company policies do still pro- 
vide such factors as the low footage price alone to be the 
excuse for the operator’s representative to clean himself 
for intelligently awarding the contract. 

\ll operators cannot be classed alike. Each is different 
in many respects. When you drive into a filling station 
you have a decision of the type of product and company 
you want to do business with. You have a choice of 
low-priced gasoline or high-priced products and you 
determine which is the best investment for you and your 
car. Similarly, all contractors are not alike, nor are their 
products. 

lhe operator must judge which is the best investment 
for his company. Some operators say their management 
still tries hard to get the lowest footage price alone be- 
cause of an offset operator’s unit operations, etc., rather 
than considering the lowest well costs. This frequently 
comes through units, partnerships, other divisions of the 


| 


company such as land, geophysical, et« and especially 


in companies where the producing departments are weak. 

Some companies use a “survival of the fittest” prin- 
ciple, which is a negative approach and solves nothing 
Prue—it does weed out contractors but it does not neces- 
sarily weed out the weak. In this complicated world of 
finances, it merely weeds out those who are less ade- 
quately financed than others. 

Through such policies, many good men are leaving 
the drilling industry. These are men who chose the in- 
dustry because they like it, not necessarily because of 
good working conditions or high pay. Drilling is all that 
they know, but the present confusion has caused many 
to change to other industries and has discouraged re- 
placements and young roughnecks greatly. I personally 
believe that this problem is not just a result of money 
and hours but largely of morale. 

The policy of some operators is to use contractors at 
prices known to be below the margin of profit and defend 
their use on the premise that the contractor wanted the 
work at such prices merely to keep his organization to- 
gether. This could happen but, as a drilling contractor 
and a businessman, I cannot comprehend such a decision 
nor do I believe that it happens as often as might be 
assumed. This is a business. Its people are unique and 
different. The operators do not drill wells out of sym- 
pathy to keep their organizations together, nor do we 
contractors accept contracts out of sympathy to keep 
our organizations together. Nothing could destroy our 
organizations faster. 

In the early days of the oil industry, the cost of doing 
business and drilling wells, as was expected of their con- 
tractor, was based upon the contractor’s accomplishing a 
“good” job. The drilling industry was built on a basis 


of doing a “job for good pay.” Like oil companies, con- 
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tractors need a “good” contract to offset the losses. Oil 
companies need a good discovery well and field to offset 
their dry holes. 

Most of the above comments on company policy have 
been negative, but this does not present the complete 
picture. The trend is in the right direction—not by all 
but by many, and many operators are definitely re- 
evaluating, changing, and improving their policies on 
contractors, contracts, and relationships with them. Many 
companies have put most of their drilling programs on 
straight day work until they can re-evaluate their posi- 
tion more clearly and present improved drilling policies, 

Most company managements agree that immediate 
improvement in awarding of drilling contracts is needed 
in their organizations if they are to reduce their drilling 
costs. The proper consideration of a footage bid is being 
restudied by many operators. It is the most misused bid 
in the business today by both parties. It is not at all a 
true index of costs. It can hide or serve any purpose. 

Footage costs can go down—-and do—while well costs, 
loss of production, mud, overhead and supervision costs 
spiral up. The industry rule-of-thumb of 10 cents per foot 
per day is frequently ignored in footage bids. In general, 
the longer you are drilling the more it costs, regardless 
ot lootage price. 

I am not opposed to footage bidding. I believe that 
footage contracts are a necessary part of the oil industry; 
and I, likewise, believe that all contracts should be 
awarded to the lowest bidder, whether it be on a footage 
or day-work basis. However, there has been a failure on 
the part of many operators to see that their contracts 
were awarded to the lowest bidder instead of to the 
lowest footage price. 

It is important that both operator and contractor 
realize that these are joint problems and that they need 
each other. Whether the contract be footage, day-work, 
or any other type, if it costs one, it costs the other. It is 
definitely advantageous to both to drill the cheapest well 
possible. It is time we realize and recognize that we both 


have the same objective. 


', . « The most important part of any 
company is the man on the rig, 

and whatever steps are necessary to 
maintain and replace him 

with qualified men must be taken™ 


Contractors’ policies can be very simply stated. 
They involve the very embarrassing acknowledgment of 
the fact that they have not been a responsible partner 
in the oil industry. They have allowed their organiza- 
tions, equipment, personnel and policies to deteriorate 
hand-in-hand with some operators’ policies. They have 
no one to blame but themselves, although they had lots 
of encouragement and support in their effort. 
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Most contractors are doing something about it. Others 
have elected to get out of the drilling business in favor 
of more profitable fields. The rest of us are still here and 
are cleaning our houses now. Our policies must include 
our true costs, both direct and indirect. They must in- 
clude intelligent bids and intelligent contracts and they 
must include more than that. We must improve our per- 
sonnel and our equipment at a tremendous rate to cope 
with the new drilling techniques and requirements that 
face us. We must resell our value to the industry and 
we must provide improved results to do so. 

[he most important part of any company is the man 
on the rig and whatever steps are necessary to maintain 
and replace him with qualified men must be taken. 

There are meetings taking place all over the country 
among contractors and operators. Policies among drilling 
contractors are being rewritten from top to bottom. 

One contractor a year ago stated that we are well past 
the time of making from 10 to 20 percent increases in 
penetration rate and that we are down to the point of 
looking for 1 and 2 percent. He qualified that statement 


by addine that this has come about because we are 


aving to use the equipment we now have instead of 


revising or re-equipping to fit new methods. It is my 
opinion that contractor policy will improve just as fast 
as conditions in the industry and policies of the operators 
will allow. It is extremely difficult to drastically change 
and improve contractors’ policies without the knowledge, 
support and approval by management of the operator. 


‘Just a short time ago, we drilled 
for the man who made the contract. 
Today, we frequently do not even 
know who drew up the contract and 
often cannot find out™ 


Drilling contracts have dealt severe blows to the progress 
of the drilling industry. One executive of a major oil 
company said recently, “Present drilling-contract forms 
are legal requirements that have replaced practical pro- 
duction-department contracts. Legal clauses that were 
added as ‘stop gaps’ are now applied as the ‘rule.’ De- 
centralization in many companies has put the decision 
with young, inexperienced men, who hesitate to buck 
established company policies and contract forms even 
when they are detrimental to that program.” 

He stated further that in the early days you dealt with 
a responsible key man and knew, through experience 
with his company, that you could be confident that they 
would be fair on the well regardless of the wording of 
the contract. 

On any contract, it is important to know with whom 
you are dealing. Just a short time ago, we drilled for the 
man who made the contract. Today, we frequently do 
not even know who drew up the contract and often can- 
MAY 
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not find out. There has been a trend in some companies 
toward eliminating the human element. Contracts have 
been drawn up so that management will know exactly 
that it was let that way. Many of them have only one 
blank space—the footage price. No other comparisons or 
considerations are involved. 

Equipment requirements, again sometimes resulting 
from lack of experience among operators’ personnel, be- 
came almost fantastic because they could be written in 
at the same price. Many wells were highly over-equipped, 
taking advantage of the false economy existing. Fringe 
benefits grew into the contracts by leaps and bounds. 
Contractors would sign anything and such benefits to 
the operator as might possibly occur became routine. 

Contracts have developed to the point where they 
protect against a few instead of for the betterment of the 
majority. It became common for operators’ personnel, 
in many cases completely inexperienced with drilling 
equipment, to specify and insist upon equipment far be- 
yond the needs of the well. In most cases, if a piece of 
equipment will make the contractor money, then he 
will have it on his rig. He cannot buy every experimental 
item or pursue every theoretical idea, in addition to 
assuming the normal hazards and risks of drilling. 

Many contracts today are being used out of ignorance 
and poor judgment by operator and contractor alike. It 
is not a part of the business to assume the hazards in 
drilling a well over which the contractor has no control, 
such as lost circulation, blowouts, etc. Additional hazards 
can be assumed by any contractor at any time he wishes, 
so long as he is paid for assuming those hazards. 

Most of these fringe benefits, hazards, equipment re- 
quirements, etc. have been written into the contracts 
during this industry crisis without any additional income 
going to the contractor. 

We have drilled wells all over the world for many 
many years and to this day we do not have the equip- 
ment, the personnel, nor the ability to visually inspect 
the operator’s casing before running it into the ground 
and from such inspection determine that it is in excellent 
condition and ultimately assume the responsibility for it. 
Yet we are asked to do this under nearly every contract 
under which we drill. 

We do not know any geologist in the world who can 
tell us how thick or in what combination we will en- 
counter chert in drilling even an offset well; yet in many 
of our contracts, we automatically guarantee the drilling 
of this unknown zone. However, greatest of all the mis- 
uses of the drilling cotnract is the elimination of the lost- 
circulation and/or blowout clauses. There are instances 
where the contractor’s personnel or equipment can con- 
tribute to these hazards, but the vast majority of lost- 
circulation and blowout conditions occur when the best 
men and information available anywhere are used both 
by the operator and by the contractor to avoid them. 

There is no contractor in the world who can financially 
handle the legal obligation that a blowout could place 
on him if he does not have a protective clause. It is 
imperative for a successful future in drilling wells for both 
the operator and the contractor that a more sensible, 
simple and practical contract be developed. 
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. . . Standardization of equipment 
requirements by the operators could 
greatly reduce drilling costs” 


Drilling equipment. \ssuming that the drilling industry 
does get back on its ft with the necessary help or im- 
proved policies of both contractors and operators, then 
he can financially vith confidence in the equip- 
ment it will take to drill our future wells using the tech- 
niques we hope to pertect 

There is a noticeable trend among Operators and con- 


tractors to better balance drilling rigs. ‘The equipment 


requirements seem to be mor practical. The policies ot 


seem to have more confidence in the contractol 


many 
and his ability to determine the equipment he needs. 
trend toward deeper and slimmet holes 


the 


on top of the ground without sacrificing time under the 


There is a 
investment 


which enables contractor to tie up less 


vround. 


There is a trend toward the packaging of units 


so that rigs can be designed around the program of the 
well using big pumps on top of the ground, high-pressure 
and still not tie up all that 


pumps at the bottom, et 


equipment for the entire well. There is a trend, of course, 


to fewer rigs and better rigs. Supply and demand govern 
this 

Equipment requirements change every day. The equip- 
must 


ment is improving——as It and we must be capable 


of improving with it 


of equipment the 


loday it 


Standardization requirements by 


\ reduce drilling costs. 


operators could Creal 


is not uncommon on some wells for one operator to 
invest $250,000 in blowout-preventer equipment alone 
and on the very next one. find that it is unsatisfactory 
for that operator. Naturally, this discourages investments 
in new and expensive equipment. Therefore, in view of 
the trend toward det pel wells with higher pressures to 
be handled, I strongly recommend that a really close look 
be given to the pi ssibility of operators attempting, insofar 


as possible, a pra tical standard blowout prevente! and 





About the Author 

Robert L. Parker, president and owner, Parker 
Drilling Company, Tulsa, is a 

Pulsan. He 


in petroleum engineering 


native received his 
B.S 
from The University of Texas in 
1944 
the U 


Drilling 


After serving two years in 
S. Army. he joined Parker 
3rook- 


where he 


Company at 
haven, Mississippi, 
served two vears as roustabout. 


roughneck, driller and pusher. 





He was transferred to Midland. 
Texas, in 1948 for additional field experience and 
some contact work. Parker was named safety direc- 
tor and contact man in 1949, manager of opera- 
tions and vice president in 1951, president and 


owner in 1953. 











86 





that could be 


more 


choke assembly SO contractors en- 


couraged to invest in such equipment. 

One major operator has had studies made from which 
rig requirements were attempted that show many rigs 
can efficiently drill at great depths if programs are prop- 


This 


analysis of equipment available to them and select intelli- 


erly designed has allowed them to utilize a fair 


gently the equipment that fits all requirements best for 
their well without having to provide the maximum equip- 


ment needed 


that might be 


‘\ee(Well programing) can reduce costs 
more and quicker with our present 
equipment than any other way | know” 


Well programs. his one avenue alone can reduce costs 
more and quicker with our present equipment than any 
other way I know. It fits hand-in-hand with turnkey 
contracts, multiple-well contracts, and, in general, pre- 
determined and planned programs. Frankly, I do not 
believe the new types of drilling contracts such as turn- 


kev. Cetus 


the, are 


are as significant to the industry as the wells 


applied to. The very fact that they require 
better-planned programs offers potential savings to the 
Operator 

Drilline 


provement 


programs, of course, include the great im- 


in drilling costs as a result of relaxed devia- 
tion requirements and major changes in drilling fluids 
that still provide samples and allow fast penetration. 
here have been more improvements made in drilling 
rates through better drilling fluids than from any other 
source in the past 10 years. 

Hydraulics became popular and to some extent were 
over-applied during the past two vears, but now through 
experience have been balanced out to fit the well pro- 
grams. There is no such thing as an “in-between” drilling 
Nothing the the 


than a “watered-down” One either 


mud. hurts contractor and operator 


more mud. uses a 
good mud for good samples at substantially higher drill- 
ing costs or a drilling fluid of clear water, milk. air, gas, 
etc. The latter programs provide maximum penetration 
rates with fair samples at substantially less drilling cost. 

With the above five solutions. are we taking the risk 
out of our business? Absolutely not! With these solutions, 
the drilling business is still the most risky business known 
to man today. The operator risks a small fraction of the 
company’s worth on a drilling program. Each year a 
contractor frequently risks the entire value of his com- 
pany on one well. 

By working together we can program the wells, pre- 
pare practical contracts, arrive at fair drilling prices, 
improve our equipment and our personnel and meet the 
challenge of drilling more wells cheaper and better in 


the vears to come. 


From a paper entitled “Dollars or Dimes,” presented 
\ Parker, Parker 
Spring Meeting of Southwestern District of Production, 
API, March 22-24, 1961, Albuquerque, N. M.—The End 


by Robert L. Drilling Company, at 
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A SPECIAL REPORT 





Controlled Filtration 
Rate Improves 
Cement Squeezing 


High squeeze pressures often falsify 


successful cementing operation 


By H. J. Beach, Senior Petroleum Enginee: 
T. B. O’Brien, Staff Drilling Enginee: 

and W. C. Goins, Jr., Senior Staff Enginee: 
lechnical Services, Gulf Oil Corp., Houston 


SQUEEZE CEMENTING is the forcing of cement slurry by 
pressure to specific points in a well.’ The purpose is to 
obtain cementitious seals at the points of squeeze. Gen- 
erally, this implies the plugging of holes in casing and 
filling cavities behind the casing or in the formation. Seals. 
which usually consist of slurry solids containing minimum 
water for hydration, form when pressure drives slurry 
water from filter cake into a surrounding porous formation. 


Success 
seals that 
formation 
short time 


in a squeeze process requires placing cement 
will prevent fluid flow into or out the treated 
interval. It is measured by maintaining for a 
‘a higher pressure in the well or formation as 


indicated by the expected magnitude and direction of 


future stress on the seals. 


CONVENTIONAL SQUEEZING 

An evaluation of 260 squeeze operations in the Gulf 
Coast area during 1955-56° led to development of methods 
herein advocated. The study reflected opinions and prac- 
tices Common to conventional squeeze operations that 
should be noted for further discussion: 

@ There were attempts to attain high final pressures 
equalling or exceeding 1 psi per foot of depth at the point 
of the squeeze. 


e@ Slurry quantity was largely in the range 125-200 sacks 





FIGURE 1—Cored cement plug showing position of plugs, 
location of channel and other pertinent data. 
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per stage, and there was a widely held opinion that a 
large portion must be displaced for a successful job. 

@ If final, calculated bottom-hole squeeze pressure was 
less than 1 psi per foot, all the cement was usually flushed 
from the hole 

e Hesitation pumping to aid pressure buildup was re- 
garded as hazardous, so pumping was usually continuous 
although the rates were decreased as squeezes developed. 

lwo classes of squeeze jobs studied provided useful data 
because they were evaluated by pressure or dry test. These 
were isolation squeezes and squeezes ol producing perfora- 
tions for recompletion in the same or deeper interval. They 
are combined for a broader statistical basis. 

There were 90 sets of perforations squeezed 25 isola- 
tion-65 production) using 171 stages, a ratio of 1.9 stages 
per set. One hundred and three stages attained over- 
burden (1 psi per foot) or near overburden pressure. A 
total of 97 stages were drilled out and tested: the re- 
mainder were discarded by flushing. Eighty of the tested 
stages attained overburden or near overburden pressure; 
9+ of these tested successfully and 26 failed, a success 
ratio of 62.5 percent. Ten of the 17 stages not attaining 
overburden pressures tested successfully for a success ratio 
of 59 percent. 

(hese data implied the following: 

1. The attainment of high final pressure is no more 
assurance of successfully sealed perforations than is a 
lower squeeze pressure 

2. A large number of discarded stages would have tested 
successfully if lower final squeeze pressures had _ been 
accepted. 

Of considerable interest was the fact that 40 percent 
of perforations squeezed to high pressure failed to with- 
stand test even though the cement was allowed to set 
before testing at pressures equal to or less than the squeeze 
pressure. The reasons for these failures were possibly re- 
vealed during the study of a core from a conventional 


squeeze job. 


EXAMINATION OF A CORE FROM A SQUEEZE JOB 

The well cored is in Wadsworth field, Texas. It con- 
tained a 26-foot perforated interval from 9,744 to 9,770 
feet. The formation broke at 8,670 pounds calculated 
bottom-hole pressure (CBHP 
7,400 pounds CBHP. The squeeze slurry consisted of 100 
sacks of API Class E cement mixed to an average density 
of 16.1 ppg. Continuous and progressively slower pumping 


and accepted fluid at 


displaced 93 sacks through a retrievable tool set at 9,635 
feet. One pressure break back from 9,470 to 9,070 pounds 
CBHP occurred about the middle of the squeeze. Maxi- 
mum and final squeeze pressure was 11,000 pounds CBHP 
6,000 psi surface pressure). After pulling the squeeze 
tool, the top of the cement was found with a rock bit at 
9.640 feet and dressed to 9.724 feet. 

Coring began with a 6'4-inch OD, 34-inch ID dia- 
mond bit at 9,724 feet 
continual for 34 feet with the rate of penetration remain- 


2+ hours after squeezing. This was 


ing fairly constant at | foot per 15 minutes. At 9,758 feet 
the core barrel apparently jammed and 1 hours elapsed 
in drilling two feet of hole. It was decided to pull the barrel 
and bit and to utilize the available core. These operations 
recovered approximately 28 feet of the 36 feet cored. The 
core pieces were sealed in plastic tubes to prevnt loss of 
water and transported to the laboratory for study. A sub- 
sequent trip in the hole with a rock bit revealed that the 
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next four feet of casing contained solid cement but that 
the last six feet of perforations contained no cement. 


A well-defined flow channel extended through the 
cored interval. This passed outside the recovered material 
in places where it flowed through the cutting circle of the 
bit. Soft mud cake filled the channel for the first foot: 
soft cement, the next eight feet, and hard cement, the 
remainder. 

Short plugs of 34 inch in diameter were cut at intervals 
through the core. Some were taken in the flow channel: 
others were taken in a line across the core. The plugs 
were cut or faced to give pieces 34 to 1'/2-inches long and 
vacuum saturated to replace water lost during examination 
and cutting. Densities were determined. A few plugs were 
dried for porosity and air-permeability measurements. 
Figure 1 shows the positions of the plugs in the core, the 
location of the channel, the data obtained, and other per- 
tinent items. Figure 2 shows graphically the data obtained. 
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FIGURE 2—Examination of a core from a squeeze job. 


At the top of the recovered core the density was 17.3 
ppg. This indicates that partial dehydration occurred at 
this point 20 to 21 feet above the perforations. The density 
increased slightly to a point about six feet above the 
perforations and then sharply from about 17.7 to 19.7 
ppg in the next three feet. From this point three feet 
above the perforations of the recovered core (17 feet 
the average density gradually increased to 20.3 ppg. Some 
samples measured as high as 20.7 ppg. In contrast, cement 
filter cake prepared in the laboratory with a 1,000-pound 
differential had a density of only 19.05 ppg. This indicates 
that the interval of high density in the core was com- 
pressed filter cake. 


Calculations showed that 3,600 pounds of cement solids 
were present in 37 cubic feet of slurry that either remained 
in the casing or that were reversed from the tubing. There 
were 5,800 pounds of cement solids in 68.7 cubic feet of 
slurry that were forced into and through the perforations. 
Only 3.2 cubic feet of water filtered from the cement 
remaining in the casing in the course of a density increase 
to the values found. . 

It is clear that the casing in the perforated interval and 
three to four feet above contained filter cake. Initially, 
the flow of cement was into some or all of the upper 20 
feet of perforations, but cake began to form in the interval 
and to close it off. This increasing restriction in the per- 
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forations narrowed the area of flow until only the cement 
in the thin channel was flowing. When this finally closed 
through dehydration, overburden pressure could be and 
was developed at the surface; but the presence of cake 
prevented the application of high pressure to the lower 
six feet of perforations. These perforations were not broken 
down and did not receive cement; in fact, no cement 
flowed into the bottom six-foot interval. Above the perfo- 
rations there was some dehydration through all the core 
recovered, and apparently the thickened cement caused 
a small flow channel to develop also in this interval. The 
presence of mud cake in the channel at the top of the 
core indicates that the channel, filled with mud solids from 
drilling-fluid water, probably existed through the 84 feet 
of cement drilled before coring and also extended through 
the cement in the packer and drill pipe at the time of 
reversing excess slurry. The drilling-fluid water, which 
was red-colored from the mud solids, was pushed down 
the slurry column and tended to travel in a channel 
through the cement cake while the mud solids were filter- 
ing out. Considering the very high gel strengths of con- 
ventional cement slurries almost motionless when obtain- 

x final squeeze pressure, the explanation of gelled slurry 
and flow in a channel in the upper undehydrated part of 
the core appears reasonable. 

The explanation of the core appears reasonable when 
ne views a simple filtration test on a cement slurry con- 
taining no water-loss control additives. Under a pressure 
differential of 100 pounds and against a medium of filter 
paper or fine-mesh screen, separation of water from cement 
solids is almost instantaneous. A rate extrapolation indi- 
filtrate in the order of 1,000 to 
thickness of 


cates a total volume of 


2.000 ce in 30 minutes and a cake several 
inches. 

The core examination explains why conventional 
squeezes tend to support criteria of high pressures, sub- 
stantial quantities, and continuous pumping; 

@ High pressure prolongs the movement of rapidly- 
caking cement to a maximum number of perforations. 

® Substantial quantities of dehydrating cement must 
be sacrificed quickly to accepting perforations while the 
slurry following is fluid enough to move to more resistant 
perforations. 

® Continuous pumping naturally results in following 


the first two expediences. 


THE REMEDY-CONTROL OF FILTRATION RATE 

The prior-mentioned studies led to the following con- 
clusions: 

1. Low-filtration-rate slurries are 
choking of casing and isolation of perforations during 


necessary to prevent 


squeezing. 

2. Substantial squeeze pressures are necessary to force 
cement into perforations filled with mud cake but not into 
clean perforations. 

3. Although squeeze pressure is more difficult to ob- 
tain when low-filtration-rate slurries are flowing into 
readily accepting perforations, extended pumping time 
and hesitation can be used to fill voids and perforations 
with filter cake. 

4. The quantity of cement to seal perforations and 
voids behind casing is usually small. The objective is to 
build filter cake with a small volume of slurry rather 
than force large volumes into pressure-created fractures. 
MAY 
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Experience has subsequently shown that filtration con- 
trol and adequate retardation allow unhurried manipula- 
tion of cake into all perforations and formation voids and 
permit full reversal of excess slurry not used in cake for- 
mation. Filter caking is limited to areas of porosity and 
builds back only far enough to form small nodes over 
perforations inside the casing. The parent slurry remains 
fluid in the casing even in the perforated interval. The 
use of full-bore, retrievable cementing tools with tubing 
extensions permits squeezing, washing the perforated pipe 
free of cement, leaving only dehydrated nodes in the perfo- 
rations, evaluating with pressure or dry testing, reperforat- 
ing, testing for production, and repeating any or all of 
these operations without pulling pipe from the hole. 

The formulation of slurries behaving in the manner 
implied sets stringent specifications on cement. During 
the past four years, laboratory testing has alternated with 
field trials in studying and refining slurries suitable to 
this technique. The study included three filtration addi- 
tives and their performances in more than 100 squeeze 
processes. The newest of these additives alone has survived 
a screening by trial-and-error. 


SLURRY AND ADDITIVE REQUIREMENTS 

The slurry must remain fluid for four to seven hours 
depending upon the conditions of squeeze. Prolonged 
fluidity depends on two factors: filtration rate and re- 
tardation. The first must be controlled by a suitable addi- 
tive to prevent dehydration in the casing; the second can 
be controlled by an additive compatible with the first to 
delay setting. 

The filtration agent must have no more than weak re- 
tarding power. This requires an anomaly among such 
materials because the quality in an additive which reduces 
filtration rate usually produces retardation. Arising from 
a common source, the two effects intensify or diminish 
simultaneously and generally influence cement behavior 
in proportion to additive concentration. This forces ex- 
cessive retardation when enough additive is used for low 
filtration rate. Also, fluid-loss agents are concentrated in 
the filter cake; and if they are strong retarders, may kill 
cake strength. 

Superficially, a combination additive appears desirable; 
economy and simplicity usually result from a multi-purpose 
material. But the two functions, filtration-rate reduction 
and retardation, are incompatible in a single additive 
when utilized in obtaining a cement seal. Some cement 
filter cakes that were soft long after parent slurries had 
attained considerable strength following filtration where 
strong retarders reduced the rate. Figures 3 and 4 show 
an example whereby the cube of set cement in Figure 3 
is an aged portion of a slurry containing a cellulose com- 
pound in sufficient amount to reduce the filtration rate 
to 50 ce under a 1,000-pound differential. Figure 4 shows 
the cake resulting from filtration. Both parent slurry and 
cake were aged the same length of time at the same 
elevated temperature. The slurry had set with measurable 
strength when the cake was still soft and crumbled with 
slight pressure. 


Any companion retarder should have little or no 
filtration-reduction properties, This will allow filtrate to 
leach it from the cake and permit rapid set of the cake 
while the parent slurry remains fluid for several hours. 
Filtration rates must remain stable throughout the time 
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FIGURE 3—Parent slurry. 


; y IS In contact with the formation. Most additives 
f in this respect and exert only transient control ove 
water loss. In a squeeze requiring three or four hours, 


SOTTL« pertorations will break down and he sealed al the 
beginning and some perhaps not until near the end of the 
squeeze period. Loss of filtration properties in the 
would trustrate the process 

tendency 


not intensity the 





»water-loss additive should 


] } f - } 
when immobile for extended periods: 


should reduce this tendency Sensitive control 


‘ 


of the slurry durine squeezing cannot be maintained 


a sizable pressure is required to move gelled cement tol- 


Owl1ng a prolonged period OL pump hesitation. The addi- 


tives should not produce significant increases in. slurm 


viscosity tor the same reasor 


FILTRATION RATE 
to build 


and cake 


When att mipting 


cake in perforations, slurry 


hltration rate placement time are interrelate 


and vary inversely. When the filtration rate is a maximum. 
as in conventional cements, placement tme is minimum 
( onversely, if the rate were reduced to the lowest possible 
value, the time for adequate cake deposition would be- 
come impractically long. An attempt to standardize place- 
made if rates are adjusted to 


ment time could only be 


all and often unknown ftormiation conditions. This would 
require a large number of compositions to anticipate all 
formations. It is simpler and has been practical to stand- 
time is necessary 


ardize filtration rate and take whatever 


to build filter cake 


have been completed in two hours against highly porous 


Using a standard filtration rate. jobs 


sand and in less than six against almost impermeable 


fractured limestone 


Filtration rate has no meaning in squeeze cementing 


inless the solids content 


is considered. The important 
factor is the amount of cake deposited. This should be 
only enough to fill formation voids and perforations and 
caking 


causes the formation ol enlaret d nodes: inadequate ( aking 


leave small nodes inside the casing. Excessive 


results in the inability to build and hold squeeze pressure 
In refining filtration properties, realistic laboratory tests 
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FIGURE 


{—Filter cake. 


ist be correlated with field observation In the early 


stages of this work small composition adjustments among 


lew squeeze jobs established what is believed to be an 
optimum filtration rate three-vea 


Experience over a 


at a slurry with a water-to-solids 
API fluid loss of 50 ce in 


inder a pressure differential of 1,000 pounds will provide 


eriod has confirmed th 
atio of 0.40 and an 10 minutes 


nearly 


1S conduc ted 


satistactory cakine for all squeeze situations. The 


test against a }25-mesh screen at 


itration 


; 


the temperature of the point of squeeze one hour afte 


xing. Immediately after mixing, the slurry is placed 
the API high-pressure consistometer, and the squeez 


| 


LOB corresponding to 


ementine schedule of API RP 
I] On reachine the final 


temperature is simulated 
schedule and if one hour has not elapsed, 
1 F 
gradual approach toward formation. stati 
One how is trans- 


ferred to the filter press and pressure is applied at th 


ne well 
onditions of thx 
the temperature is raised every five minutes to 
simulate the 
mixing the slurry 


temperature alte 


t 
final consistometer temperature. 
the is conducted as 


described with the exception that filt.ation is carried out 


In a more severe variation. test 


three or four hours after mixing. This determines whethet 
the 
more stringent 


the additive is effective fon duration of a squeeze. 


Both tests are than standard API tests 


SLURRY COMPOSITION 


Early field trials were made with two filtration agents 


that had some ability but did not meet all the require- 


ments previously listed. A more ideal material became 


1960 and 


sulfonated 


has since been used consist- 
SAC 
described in a recent paper.* A high-temperature retardet 
cle signated here as HTR 
has been used in deep, hot wells. Slurries containing thes 


materials have remained fluid 


available in early 


ently. This is a aromatic compound 


available from the same source 


for more than three hours 
in performing squeeze jobs at temperatures exceeding 
100° F. Using SAC and a compatible calcium lignosul- 
fonate retarder. working times as long as six hours have 
been used in shallow wells where temperatures only slightly 
exceeded those at the surface. At both temperature ex- 
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tremes Slurry dehydration has produced filter cakes with 
very high compressive strength in just a few hours while 
parent slurry remained a thin fluid. 

\t formation temperatures below 200° F it has been 
possible to use API Class A cement with SAC and calcium 
iionosulfonate. Above that temperature SAC and HTR 
are used in Class E cements with additions varying only 
slightly among the various brands. Table 1 lists the low- 
temperature mixtures usually utilized and Table 2 shows 
in example of average additions in a Class E cement for 
brand will probably 


high temperatures. A_ particulan 


] 


leviate shehtly from the average These compositions 


to 55 ce under a 1.000- 


ave 30-minute filtrations of 5I 
und differential when tested on a 325-mesh screen at 
e temperature prevailing one hour after beginning a 
msistometer squeeze simulation. They have fluid losses 
stabilized neal these values over almost then entire period 


f fluidity 


PLACEMENT TECHNIQUE 

The objectives of low filtration rate squeezing are the 
ling of voids behind casing and perforation entrances 
vith dense filter cake and the clean washing-out of all 
xcess cement. This requires a studied technique of place- 
ment in addition to the slurry specifications discussed. 
Fundamental to effective technique is the utilization 
{ proper tools. Precision in squeeze control and complete 
asing reversal require use of a retrievable packer with 
rillable tail pipe. The tail pipe preferably is aluminum 
nd for short squeezed intervals can be of sufficient length 

low the packer to be kept out of the perforations 
vhile washine. Where the interval has exceeded 100 feet. 
t has been the practice to wash through with the packer 
nd a short length of tail pipe. An attachment on the 
ower end of the tail pipe to spread the washing action 
s invaluable in minimizing the chances that the casing 
ll later require scraping. During the squeeze the tail- 


pe end is usually set a few feet above the highest per- 


Coil 


For good blending of small quantities of cement sur- 
we, batch-mixing is essential. This requires a small 
lendor of 10- to 30-barrel capacity. The additives can 
be dissolved in fresh water before mixing the cement o1 
rv-blended with the cement. If dissolved in the mixine 
vater, the retarder should be added first: this will aid 
solution of the fluid-loss agent. The entire period of slurry 
xine need not exceed 30 minutes 

When squeezing sands with normal or higher bottom- 
ole pressure and mud is in use, cement is circulated to 
bottom with the packer lowered; the leading water spacet 
is used to flush mud from the perforated interval; and 
the packer is then raised and set to trap a portion of the 
vater spacer in the annulus. If the drilling fluid is water, 
flushing of the interval is unnecessary: and the packer 
may be set in position to squeeze before cir ulating cement 
to bottom. 

Pumping of slurry into the formation is done slowly 
intil s irface pressure develops Ol until a barrel or so ol 
cement is out the perforations. At this time alternate 
Pumping and hesitation should begin. A typical field job 
s described in the Appendix. This not only illustrates a 
b in general, but the slow pumping rates and the fre- 
quency and extent of hesitation periods shown should be 
arelully studied. When squeeze pressure is slow to de- 
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TABLE 1—Low Temperature Squeeze Slurries 


API Class A Cements, 15.6 ppg 





Percent* Percent* Calcium 





Formation Temperature °F SAC** Lignosulfonate 
SO to 110 1.2 0.3 
10 to 155 i - 0.4 
55 to 200 4 0.4 


* Based on weight of cement. 
** Sulfonated aromatic compound. 


TABLE 2——High Temperature Squeeze Slurries 


API Class E Cements, 16.2 pp¢ 








Percent* Percent* 





Formation Temperature °F SAC** HRT*** 
200 to 230 1.4 0.15 
230 to 260 1.5 0.20 
260 to 290 1.6 0.40 
290 to 320 1.6 0.50 


* Based on weight of cement. 
** Sulfonated aromatic compound 
** High-temperature retarder 


velop or bleeds off, it is encouraged by progressively slowe: 
pumping rates and increased hesitation periods until the 
desired squeeze pressure does not bleed off. 

When the desired final pressure is sustained for about 
15 minutes without pumping, the tubing is bled to check 
backflow. This usually amounts to a barrel or less of fluid 
and is the result of tubing contractions. However, any aul 
trapped in the tubing will expand on pressure release and 
can produce an excessive fluid return which can be mis- 
taken for formation backflow. Experience has shown that 
true backflow seldom occurs. It requires additional squeez- 


ing when encountered. 


if there is no backflow, the packer is released: and 
cement in the tubing is reversed without holding back- 
pressure. This should be done cautiously to insure against 
reversing pressure exceeding final squeeze pressure. If sub- 
stantial slurry remains to be reversed, a pressure imbalance 
between the tubing and casing will usually favor the tub- 
ing. This should be countered by only enough casing pres- 
sure to initiate slow reversal. As slurry returns to the 
surface, imbalance will be reduced permitting increased 
reversal rate at decreased surface pressure. 

After slurry has been reversed, the tail pipe and packet 
are lowered slowly and the perforated interval reverse 
washed. Caution should be exercised to prevent setting 
too much weight on the tail pipe. After washing, practice 
has been to pull back up to the original packer, seat and 
apply a low pressure to the squeeze. A test of the seals 
can be run 12 to 16 hours later. 

Fon squeezes oft low pressure formations where the 
well cannot be circulated. the packer is set; and only 
enough slurry is pumped into the tubing or drill pipe to 
balance the formation pressure. The pump is stopped, 
the tubing is closed at the surface, and the fall of the 
slurry is allowed to come‘to equilibrium. After about 15 
minutes the pumping of the remaining slurry or displace- 
ment fluid should be resumed in one or two-barrel incre- 
ments with sufficient pump hesitation between to en- 
courage cake building. If the tubing begins to fill, each 
barrel of fluid will add up to 200 pounds pressure on the 
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FIGURE 5—Pressure development during hesitation 
squeezing. 
cake which has started developing. If, instead, added 
increments continue falling in the tubing, increased period: 
of pump hesitation are required. The fall in the tubing 
can be detected by a vacuum gage or by the inrush of au 
on opening a tubing valve. After the tubing has filled, 
the process can be controlled with a surface pressure gage. 
The remainder of the process to final pressure consists of 
progressively slower pumping between progressively longer 
shutdown periods. Adequate cake compaction is indicated 
by the retention of pressure with only slight bleed-off 
during pump hesitation. Fluid, non-geliing slurries allow 
correct interpretation of pressure-gage behavior which is 
the key to skill in applying the technique. Initial, slow 
reversal, as explained before, is even more important in 
this instance to prevent breakdown of the squeeze. 
Figure 5 illustrates the growth and decay of pressure 
during this type squeeze. The example is drawn from data 
taken in squeezing a 62-foot perforated interval in a well 
in Jackson County, Colorado. For the first 70 minutes of 
the process the operator was content to work the pressure 
no higher than 1,000 pounds. During this time the pres- 
sure drops on pump shutdown gradually diminished, 
signifying the building and compaction of cake in the 
voids; each peak indicates a shutdown. Only 12 sacks of 
cement were pumped into the perforations during the 
squeeze. The calculated bottom-hole pressure at the time 
of final pressure was 5,200 pounds. 


FINAL PRESSURE 

What should final squeeze pressure be? In any event, 
it should be expressed as bottom-hole pressure. There is 
no logical basis for squeezing wells to the same surface 
pressure without regard to the fluid-column 
Because of prior association of low squeeze pressure with 
low-fluid-loss cements in permanent well-completion ce- 
menting,” it is necessary to emphasize that “low-fluid-loss 


pressure. 


squeeze cementing” is not necessarily “low-pressure 
squeezing.” 

Even though it is usually possible to attain quite high 
squeeze pressure by the methods described, final squeeze 
pressure should not be arbitrarily set and blindly sought 
at the expense of repeatedly sacrificing stages. Further, 
final pressures should be selected through study of indi- 
vidual well conditions, with the view that effective cake 
placement and not high pressure is the primary objective. 


92 


When clean perforations are squeezed, the final bottom- 
‘pump-in” 


‘ 


hole pressure need not be over 1,000 psi above 
or “breakdown” pressure. Strength of the seal will increase 


with cake set. 


Where perforations are filled with mud cake, a 
high squeeze pressure is essential to one-stage operations, 
The mud plugs must be displaced by cement cake if the 
well is to withstand high pressure later. This is possible 
only through patiently forming cement cake in pertfora- 
tions readily accepting it by hesitation pumping until 
sufficient pressure is built to force cement into the mud- 
plugged holes. The increase in cake strength upon set is 
of no advantage in perforations that remain plugged with 
mud cake. Usually, final squeeze pressure on mud-filled 
perforations should be as high as anticipated test or well 
pressures. 

In some wells with formations that are of low pressure 
or that are easily fractured and in wells with cavities or 
low matrix permeability zones that do not readily allow 
dehydration, attainment of high squeeze pressure is 
tedious and, in a few cases, impossible. Such conditions 
are often anticipated from area experience, low-pressure 
limestone and dolomite reservoirs and shale being ex- 
amples. When squeezing such formations, a low, final 
squeeze pressure of about 1,000 psi above pump-in pres- 
often If a stage builds and holds no 
squeeze pressure, some slurry should be allowed to remain, 
set, and be drilled out. This will make success of the next 


sure 1S necessary. 


stage more likely. 

However, some squeeze pressure can usually be built. 
Careful observation of pressures during squeezing will 
indicate when cake has plugged the openings. Specifically, 
this is indicated when only a few strokes of the pump 
following a hesitation period causes an immediate pres- 
sure rise of 500 to 1,000 psi and the pressure does not 
bleed off. The pressure at this point can be accepted as 
the final squeeze pressure. Attempts to attain high pres- 
sure may move cake through the openings and _ break 
down the squeeze. If this is allowed to occur, it is reason- 
able to rebuild pressure until cake is again placed firmly 
and settle for some lesser squeeze pressure. 


RESULTS 

Over 100 controlled filtration rate squeezes have been 
evaluated in Gulf Oil Corporation wells. Some were 
supervised by company personnel and some by service- 
company personnel. Complete data are available only on 
company supervised jobs. Based on this information, the 
over-all ratio is than for conventional 
squeezing. In one area where successive jobs were closely 


success higher 
followed, 17 of 20 stages were successfully dry tested. 

Even if success were no greater than in conventional 
squeezing, substantial savings would result through drop- 
ping the practice of flushing out stages and avoiding the 
expense of drilling cement. 

One unusual job was the successful squeezing of 230 
feet of perforations in a low-pressure well in Yoakum 
County, Texas, using one stage consisting of 100 sacks of 
cement. Squeezes of producing intervals previously frac- 
tured have also been successful. 


WHAT THE STORY REVEALED 
Study of squeeze results and coring of a conventional 
job showed that high squeeze pressures often falsely indi- 
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cate a successful job because of dehydration of high filtra- 
tion rate cements in the casing. The dehydrated cake in 
the casing resists the pressure and acts to block slurry from 
reaching all points of desired seal. 

Carefully filtration rate slurries allow 
squeeze Operations to proceed without blocking the casing. 


formulated, low 


Extended, intermittent pumping builds cement filter cake 
in open perforations eventually allowing pressure to build 
and force cement into more resistant perforations. These 
effects enhance the chances of success in squeezing. 

Controlled-filtration slurries have been developed that 
provide extended pumping times and strong, rapidly- 
setting filter cakes necessary for these techniques. 

Slurry remaining in the hole after controlled-filtration 
squeezing can be washed out; and after set of the cake, 
perforation testing or recompletion may be continued 
without the necessity of drilling cement or removing the 
packer. This promises considerable economy in completion 
wells 

[his article is based on a paper entitled “The Role of 
Filtration in Cement Squeezing” presented at the API 
Spring Meeting of the a District, 
duction, Shreveport, March 8-10, 1961. 
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APPENDIX 
Squeeze Job, Baxterville, Mississippi 

This well had been making water from perforations at 8,786- 
91, 8,813-20, 8,838-43, and 8,860-80 feet in 7-inch casing. Work- 
ing with 2%-inch tubing, a full-bore, retrievable cementer was 
set at 8,720 feet. Connected to the packer by a safety tension 
joint were 65 feet of aluminum tail pipe with a flange attached 
to the end at 8,785 feet. The cement slurry consisted of 100 sacks 
of slow-set cement and was mixed at 16.0 pounds per gallon with 
1.5 percent sulfonated aromatic compound. After testing the tub- 
ing with 4,000 pounds pressure, the following events occurred 
during the squeeze. 
January 11, 1960 

5:45 p.m.—Formation taking 9.4 ppg salt water 
tool. 
~Mixed additive and cement in batch blender. 


at 4 bpm. Set 


6:35 p.m.— 


8:03 p.m.—Put 1,200 psi on annulus. Pumped 15 barrels fresh 
water into tubing at 3 to 4 bpm. 

8:08 p.m.—Pumped 21 barrels cement into tubing at 3 bpm. 

8:15 p.m. —Fumpes 5 barrels fresh water into tubing. 

8:17 p.m.—Displaced cement with salt water. 

8:26 p.m.—Cement at tool. Pumped at 2 bpm. 

8:28 p.m.—6 barrels cement out of tubing, pressure zero. 

8:30 p.m. 9 barrels cement out of tubing, slowed pumping rate 
to Y2 bpm. 

8:32 p.m.—10 barrels cement out. 

8:33 p.m.—11 barrels cement out. 

8:35 p.m.—Pressure 250 psi, shut down pump. 

8:36 p.m.—Pumped % bpm, 111 barrels cement out. 

8:38 p.m.—12 barrels cement out, pressure 300 psi. 

8:40 p.m.—-13 barrels cement out, pressure 300 psi. 

8:44 p.m.—14 barrels cement out, pressure 1,000 psi; shut pump 
down, pressure bled to 200 psi in 2 minutes. 

8:46 p.m.—Resumed pumping at 4% bpm. 

8:50 p.m.—15 barrels out, pressure, 1,200 psi. 

8:53 p.m.—16 barrels out, pressure 1,400 psi. 

8:54 p.m.—Shut down pump. Pressure bled to 500 psi in 6 


minutes. 

Put out 2 barrel cement very slowly (% bpm). 

17 barrels out, pressure 1,700 psi, shut pump down; 
pressure bled to 700 psi in 5 minutes. 

Pumped 12 barrel very slowly. 

17.5 barrels out, pressure 2,100 psi, shut pump 
down, pressure dropped to 1,300 psi in 6 minutes. 


9:00 p.m.- 


9:07 p.m.- 


9:14 p.m.—Pumped 1/4 barrel very slowly, pressure 2,500 psi, 
shut pump down, pressure dropped to 2,200 psi in 
6 minutes. 

9:20 p.m.—Pumped 18 barrel very slowly. 

9:21 p.m.—Pressure 2,500 psi, shut pump down, no drop in 14 
minutes. 

9:35 p.m.—Bled pressure off tubing very slowly, no flow back. 

9:40 p.m.—Reversed 3% barrel cement. 

9:57 p.m.—Surface returns on cement. 


—Washed down to 8,834 feet at 2 feet per minute. 
Pulled 3 stands very slowly. 
11:30 p.m.—Closed well in with 1,000 psi. 
January 12, 1960 
11:00 a.m. 
+:00 p.m. 
5:00 p.m.— 


-Began swabbing. 
Swabbed to 6,700 feet, let set 1 hour. 
Tagged water at 6,700 feet no rise; dry test. 
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How to Design Aluminum Pellet 
Fracturing Jobs 


Engineered aluminum treatment will increase fracture 


flow capacity, boost productivity 


Enginee! 


By T. K. Perkins, Supervising 


Charge of Reservoir Mechanics Research 


L. R. Kern, Supervising Engineer in 
Charge of Well Mechanics Research 


Research Enginee) 


R. E. Wyant, Associate 
The Atlantic 


Refining Company. Dallas 


[Tue ATLANTIC REFINING Company has found that 


aluminum pellet fracturing treatments can be engineered 


for optimum results. High conductivity fractures can be 
obtained with aluminum pellets by following the pro- 
cedure below: 

@ Inject spearhead of leak-off control fluid to create 
desired fracture area. Since further fluid leak-off then 


will be limited, the concentration of aluminum in the 


‘ 


racture will be essentially equal to the injected con- 
centration 

@ Fractures made by the leak-off control spearhead 
should be 


pellets by injecting a viscous fluid ahead of the aluminum 


widened to assure acceptance of aluminum 
propel 

@ Regardless of fracture orientation, aluminum par- 
ticles should be suspended in a thick carrying agent 
heavily gelled oils, gelled water, thick water-in-oil emul- 
sions) to obtain a sparse distribution of pellets. 
® There should be no overflush during an aluminum 
propping treatment 

@® Sand often can be used with aluminum to cut costs. 

Chis article discusses some of the concepts, techniques 


and design methods recently, developed for the aluminum 


pre ypping prot ess 
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FIGURE 1—Effect of sparse propping agent population on 
crack conductivity. 
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Fracture conductivities. |! 


eranular material such as sand, the 


a fracture 1s pac ked with a 
conductivity (flow 
capacity) of the fracture is the product of the crack 
width and the permeability of the propping material 
However, it has been found that a sparse distribution of 
propping material (less than a full single laver) will 
Figure 1). The width of th 
somewhat less than the 


often increase conductivity 
sparsely propped crack may be 
width of the fully packed crack. Nevertheless, the fluid 
flows around the sparsely placed particles with mucl 
greater ease than it can flow through the full pack. Under 
favorable conditions, this results in a conductivity of the 
sparsely propped crack 10-100 times as large as that of 
the fully packed crack. 

Iwo factors may limit 


conductivity of a sparsely 


propped crack: particle crushing and particle embed- 
ment. As fluid pressure diminishes after fracturing, frac- 
by the 


ture walls tend to close but are held apart 


propping material. This causes a high load on_ the 
propping particles, and may result in the difficulties men- 
tioned previously: 

1. The propping material may crush into small par 


Che resulting small particles and small crack widtl 


} 


tl les, 
will give a much lower conductivity than desired 

2. If the particles do not crush, they may be forced 
into the formation walls. This will result in a narrowe! 
and less conductive crack. 

Aluminum particles tend to overcome these difficulties 
As a high load is applied to sparsely distributed particles, 
they will deform, but not shatter. This deformation 
results in a larger bearing area against the formation wall 
and reduce the tendency to penetrate the formation. 

Fracture conductivities for a variety of conditions have 
been calculated.* Conductivities are shown in Figures 
2.7 for propped cracks in hard limestone, a hard sand- 
stpne and a soft sandstone. Conductivities are shown fot 


beth 8-12 and 12-16 mesh aluminum particles. 


Particle concentration. In Figures 2-7, aluminum con- 
centration is given in ppg in the fracture. The most prac- 
tical means of determining aluminum concentration in 
the fracture is to make the leak-off of the pellet-carrying 
fluid negligible by injecting a spearhead of fluid con- 


taining a leak-off control agent. This fluid creates the 
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ALUMINUM CONCENTRATION, POUNDS PER GALLON 
(IN THE FRACTURE) 


FIGURE 2—Conductivities of cracks propped with 8-12 mesh 
aluminum in hard limestone (Leuders Limestone 


sed fracture area, plasters fracture walls with filten 
ike and thus limits further fluid leak-off. 
The fluid which carries the aluminum (which also has 


a low fluid loss) is injected after the filter cake has been 


deposited It a good filter cake is deposited, the con- 


centration of particles in the fracture will be essentialls 
injected. No 


some further leak-off even though 


equal to the concentration doubt. there 


will be a good control 
agent is used. However, this slight concentrating effect 
can usually be neglec ted 

Size of the leak-off control spearhead can be calculated 


fluid.t! A 


convenient graphical solution is shown in Figure 8 


} 


by considering the leak-off properties of the 


Crack width, Since it is desired to inject relatively laree 


arucles, it would be convenient if relatively wide frac- 
tures could be assured. The width of a fracture can be 
controlled to some extent. Studies have resulted in crack- 
width equations which have been used successfully for 
These that the 


is influenced by fracture orientation. Two possible 


several years. studies indicate fracture 


orientations, vertical and horizontal will be considered 
Fj ire 


stricted more or less to the thickness of the pay zone. It 


9 shows a fracture oriented vertically and re- 


s bel 


eved this orientation predominates in normal frac- 
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ALUMINUM CONCENTRATION, POUNDS PER GALLON 
(IN THE FRACTURE) 


FIGURE 3—Conductivities of cracks propped with 8-12 mesh 
aluminum in hard sandstone (Berea Sandstone 


turing, particularly below about 3,000 feet. Figure 10 


shows a horizontal fracture extending uniformly in all 
directions. This orientation occasionally will be encoun- 
tered, particularly at shallow depths or possibly deeper 1! 
some initiating device is used. 

For vertical fractures, the maximum fracture width at 
the wellbore is given by equation (1) which was derived 
for certain ideal conditions (symmetrical crack geometry, 
Newtonian fluids in laminar flow, etc.). In 


real cracks, conditions may not be exactly as assumed. 


the case of 


For instance, there might be a quantity of sand in the 
crack fluid 
pressure drop in the fracture and therefore lead to a 
wider crack than equation (1 


which would interfere with flow, increase 


would predict. However, 


equation (1) can certainly be a valuable, conservative 


euide for design purposes. 


QuL \** 
VW 0.351 ——= l 
E 
Where 
\ maximum crack width at wellbore, in 
O total injection rate, bpm 
Lu effective viscosity of fluid flowing in the fracture, cp 
E Modulus of elasticity of formation rock, psi 


L length of fracture measured from the wellbore, ft 
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ALUMINUM CONCENTRATION, POUNDS PER GALLON 
(IN THE FRACTURE) 


FIGURE 4—Conductivities of cracks propped wtih 8-12 mesh 
aluminum in soft sandstone (Hoxbar Sandstone 


The equation predicts that the width of a crack can 
be increased by pumping at a faster rate, by using a more 
viscous fluid, or by increasing the length of the fracture 
volume). Also, it predicts that 
that 
sandstones 


by pumping in a larger 
cracks 


modulus of 


formations have a low 


soft. 


will be wider in 
elasticity than in 


high 


stones and limestones 


porous 


formations with moduli of elasticity (hard sand- 


From literature data,’ ‘4 selected ranges of Young’s 
Moduli for various types of rock have been selected. By 
using these ranges of E values, equation (1) can be ex- 
pressed in a convenient graphical manner (Figure 11 

Figure 10 


can be used to estimate fracture width. Again. 


If the crack is oriented horizontally , equa- 


tion 2 


the equation should be considered only a conservative 


vuide to design. 


\ here 


R radius of fracture, ft 


Equations (1) and (2) show that Figure 11 also can 
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ALUMINUM CONCENTRATION, POUNDS PER GALLON 
(IN THE FRACTURE) 


FIGURE 5—Conductivities of cracks propped with 12-16 
mesh aluminum in hard limestone (Leuders Limestone 


be adapted to horizontal cracks. Radius of the horizontal 
fracture should be used in place of the fracture length 
of the vertical fracture. The width predicted by the figure 
then should be multiplied by 0.22/0.35 to agree with 
equation (2 

Because pump rate is frequently limited and long frac- 
tures can be obtained only by excessive volumes of fluid, 


and (2 


equations (1 indicate that the most practical 
way to assure a relatively wide fracture is to inject a 
viscous liquid into the fracture ahead of the pellets. This 
second spearhead of thick fluid widens the fracture, thus 


ensuring pellet entrance. 


Suspension of pellets. Average settling rates of alumi- 
num pellets in viscous fluids is shown in Figure 12. A 
previous paper’® has discussed how particles can settle 
into a full pack at the bottom while being pumped along 
a vertical fracture. Other papers'®: ** have indicated that 
particles also settled quickly into a full pack in horizontal 
fractures. Fluid and particles injected later in the treat- 
ment flow through a few channels in this pack toward 
Yet, it 
earlier in this article that for best results, pellets must 


the extending edge of the fracture. was shown 


be maintained in a sparse distribution within the fracture. 


Also, sparse distribution leads to a great saving in 
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propping cost.) Hence, it is important to suspend the 
particles in a thick carrying fluid regardless of fracture 
orientation. There will probably be some settling, particu- 
larly in a vertical fracture, but total crack conductivity 
will remain high if most of the crack is sparsely propped. 

For suspending the pellets, Atlantic has used gelled oil 
with the concentration of gelling agent two to three 
and thick 
These fluids would completely 


times that ordinarily used in sand treatments 
water-in-oil emulsions. 
suspend the particles in static fluid. Others have reported 
satisfactory results with gelled water. 

Overflush. An overflush is particularly undersirable 
when propping with a sparse distribution. Any overflush 
will substantially reduce conductivity near the wellbore, 
ind result in a poorer fracture job. Figure 13 shows an 
similar 
During 


inpropped region resulting from overflush. (A 
sketch could be drawn for a horizontal fracture. 


field use, an underflush of a few barrels has often been 


ised to reduce the chance of an accidental overflush. 


Using aluminum and sand. Sand has sometimes been 
ised in conjunction with aluminum. If the treatment is 









properly designed, use of sand ahead of aluminum can 
offer one or both of the following advantages: 
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ALUMINUM CONCENTRATION, POUNDS PER GALLO 
(IN THE FRACTURE) 
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FIGURE 6—Conductivities of cracks propped with 12-16 
mesh aluminum in hard sandstone (Berea Sandstone). 
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@ Desired stimulation can sometimes be achieved at 
lower cost by using sand ahead of the aluminum rather 
than using aluminum alone. 

@ In other cases, the combination offers a margin of 
safety. If the aluminum does not perform as expected, 
stimulation will be at least as great as for a conventional 
fracturing process. If the aluminum behaves as desired, 
the sand will not interfere unduly with the increased 
production. 

To reduce treatment cost, sand is introduced in a thick 
carrying fluid after the spearhead of leak-off control 
agent has been injected. This in turn is followed by 
suspended aluminum. It is anticipated that the sand will 
be carried to the leading edge of the fracture and will be 
concentrated into a full pack because of fluid leak-off. 
The aluminum, on the other hand, will be suspended in 
a sparse distribution and will extend from the wellbore 
into the region propped by sand. Figure 14 is a sketch 
of the desired placement. 

A second method (applicable only to vertical frac- 
tures) can be used if a margin of safety is desired. A 
spearhead of leak-off control fluid is injected first. Sand 
is admitted in the latter part of the spearhead. Conditions 
are selected such that the sand will settle in a vertical 
fracture to form a solid pack (1.e., the carrying fluid is 
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ALUMINUM CONCENTRATION, POUNDS PER GALLON 
(IN THE FRACTURE) 


FIGURE 7—Conductivities of cracks propped with 12-16 
mesh aluminum in soft sandstone (Hoxbar Sandstone). 
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END VIEW 


FIGURE 9—Sketch of a 


drawn to scale 


restricted vertical fracture (not 


thin Followine sand injection, a spearhead ol thicl 


] ] 
wide crack [or 


,: : 1 
Muid 1s injected oO assure a the peliets 
Finally. pellets are injected 1n 


a good carrving fluid and 


precautions are taken not to over-flush. Figure 15 shows 


a sketch of the desired placement for this case 


Designing the treatment. Wel] conditions for the 


example tracturing treatment are assumed as follows 


l ne ht of fe tt 
K formation permeability ] mad 
Z depth 5.110-5.14 ft 
\ ad! nawe re 1() r 
wellbore radius 0.25 ft 


] 


lhe formation is hard sandstone bounded bv shale. 


Also, it 1S known that the bottom-hole fracturing pres- 


sures in this field are about 0.7 psi per foot of depth, 


thus indicatine a vertically oriented fracture. 


Figure 16 shows the results that may be expected from 

restricted vertical fracture. Similar curves can be 
found in the literature for horizontal fractures. 

For this example, an 8-10 fold increase in well pro- 
ductivity (J/Jo = 8 to 10) is desired. The treatment 


should also be designed with a reasonable fracture leneth. 


say 80 percent of the drainage radius ( L 930 ft). Selec- 
tion of a reasonable fracture leneth is guided by Figure 
6 and past experience 


For this example, the ordinate for Figure 16 is found 
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FIGGLURE 10—Sketch of a horizontal fracture (not drawn 
s¢ ale 

A Iso 

le 
R 4 t l ( s 
Hence, from Figure 16 (see dashed lines 
VY A 
us. o must hye 


Figure 


Ti hard sandstone al the bottom-hole stress ofl 


1 


0.7 psi per it x 5.140 ft) with 1% ppg ol 12-16 mes! 
aluminum. For convenience ol presentation, 12-16 mes! 


ms : ’ 
will also be 


Lhe 


fluid is estimated in the tollowing wav. 


used for this example. 
eak-off control spearhead 
The leak-ofl prop- 


erties of the fluid are obtained trom the service compan 


required volume ol 


supplying the fluid. Suppose that the properties of th 


fluid were determined in the laboratory by the servic 
company and tound to be 
B spurt 10 ce per 22.8 sq cm 
( luid leak-off coefficient 0.3 10-8 ft/ \ min 
SCOSITYV | cp 


Where 


B and C are measures of the rate at which fluid 1s lost 


nto the formation at any point 


It is assumed that calculations or experience indicate 
that an injection rate of 5 bpm can be attained in this 


well. (Injection rate is usually determined by pump 
horsepower available or by pressure limitations.) Figure 
WORLD OJIL MAY 1961 


6 shows that this conductivity can be obtained 
600 psi 
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FIGURE 11—Crack width for restricted vertical fractures. 
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FIGURE 12—Average settling velocities of aluminum particles 
in viscous fluids (specific gravity — 1). ' 


shows that crack width during injection of the spear- 


0.05 inch. Now: 


B a fracture fracture 
( \W s length from ( hotetes ) 


ad is about 


wellbore 


1 
0.05 2 530 ft 30 
ZJ 


B 
( \ 
29 


I OI) 


LO : 1 
0.05 
)ve ( | 3) v3 8 


Figure 8 (see dashed Ime the spearhead re- 


is then 9,000 gallons. (Average crack width is used 


Qulred 
in Figure 8, and maximum crack width is given in Figure 
For simplicity, the authors have assumed that these 


} 
l 


ictors are equal. 
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CASE Ir: UNPROPPED REGION NEAR THE WELL BORE 
CAUSED BY OVERFLUSH 








FIGURE 13—Placement of a sparse distribution of particles 
in a vertical fracture restricted at top and bottom. 


The volume of neat, viscous fluid required to open the 
crack before pellets are injected is determined from 
Figure 11. Suppose the effective viscosity of the carrying 
The Fann meter plastic 
viscosity at down-hole temperature can be used as the 


fluid is about 20 centipoises. 
effective viscosity.) The maximum width desired at the 
well bore is about 0.07 in. (1.e., larger than 12-mesh par- 
that QuL must 


see dashed line 
LS x 10%. Then, 


ticles). Figure 11 shows 
be about 
OuL to x 0 


——— 150 ft 
Ou 5 bpm) (20 cp 9 





Hence, the volume of neat viscous fluid required (assum- 


ine no loss from leak-off) is 


Volume neat gel = (2 iracture length fracture height 
fracture width 

= (2 150 30) (0.07/12 7.48 gal pet 

cu ft 

100 gal 


10 


The factor 2 is included in the preceding equation be- 
cause the fracture extends both ways from the wellbore. 


It is desirable to include a safety factor in this volume 
to allow for possible leak-off or dilution by the preceding 
fluid. Thevefore, inject 1,000 gal of neat gel. 
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FIGURE 14—Placement of sand ahead of aluminum. 


[he volume of the fracture when it closes to touch 
aluminum 1s: 


\ he 


diameter of propping particles 


length fracture ight maximum 


2 tracture 


0.0606 


19 
Le 


18 gal 


)(- 


aluminum require¢ 


530 


) 


] 


4 


u ft 


The is then 


total weight of 


Weight l 


= 1.965 


5 lb per gal 1,310 gal 


Ib 


In summary, the treatment consists of: 


1. 9,000 gal of leak-off control spearhead; 
1.000 gal of neat gel to widen the crack; 


, coe 
; 


; presepennet + + 


K=AVERAGE FORMATION PERMEABILITY, md. 
(BASED ON GROSS THICKNESS) 


L=FRACTURE LENGTH FROM WELL BORE,Ft. 


fe: DRAINAGE RADIUS, FEET 
A=WELL SPACING, ACRES 

O = CRACK CONDUCTIVITY, md.- ft 
fw=WELL BORE RADIUS, FEET 


J=PRODUCTIVITY INDEX AFTER 
FRAC TURING 


Jo *=PRODUCTIVITY 
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FIGURE 16—Increase 
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FIGURE 15—A settled sand pack below aluminum. 


the }. 2,000 Ib of aluminum in 1,330 gal of gel (1% ppg) with 
an underflush of 1 or 2 bbl 
This article is from the paper “Designing Aluminum- 
Pellet Fracturing Treatments” which was presented to 
the Southern District Meeting of API, Shreveport, La., 
March 1961. 
1] Symbol Nomenclature 
\ well spacing, acres 
B down-hole spurt loss, cc per 22.8 sq cm 
C over-all fluid leak-off coefficient, ft/ \ min 
E, modulus of elasticity of formation rock, psi. 
h height of formation, ft. 
12 J productivity index after fracturing. 
Jo productivity index before fracturing 
k average formation permeability (based on_ gross 
thickness), md 
L length of vertical fracture measured from the well- 
bore, ft 
QO = total pump rate, bbl per min. 
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fe drainage radius, ft. 


rw — wellbore radius, ft. 

R = radius of horizontal fracture, ft. 

W maximum crack width at the wellbore, in. 
W, average crack width, in. 

Z depth of pay zone, ft. 

0 = crack conductivity, md-ft. 


uw = effective viscosity of fluid flowing in the fracture, 
centipolse. 
In natural logarithm. 
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How to Prevent 
Differential Sticking 
of Drill Pipe 


Laboratory tests show that by 
decreasing drill collar-filter cake 
contact area sticking conditions 


will be reduced 


By Elard L. Haden 
Drilling Methods Group Supervisor 


Glenn R. Welch, Laboratory Technician 
Continental Oil Co., Ponca City, Okla. 


DuRING THE PAST TWO YEARS, drilling records of Con- 
tinental Oil Company have shown that less than half the 
cases of stuck pipe could be attributed to the usual causes 
—debris in the hole (eg, junk, cavings, ect.) or key seats. 

However, with further study, it was found that the drill 
pipe stuck when the following conditions existed: 

@ Bit was off the bottom and the pipe was motionless. 

© Circulating pressures and rates were normal. 

@ Drill collars were opposite a permeable formation. 


These conditions resembled closely the type of sticking 
commonly known as pressure-differential sticking. 

Pressure-differential sticking can occur in almost any 
mud-drilled hole, but it is more prevalent in abnormal 
pressure areas where the differences in mud column and 
formation pressures can be high. Normally, this differ- 
ence in pressure is carried by the filter cake. However, if 
an object such as a drill collar contacts and isolates a por- 
tion of the cake, the pressure initially carried by the iso- 
lated area is transferred to an equivalent area of the drill 
collar. If the formation behind the filter is permeable and 
the pressure difference high, the pressure transfer occurs 
rapidly. In time, the force becomes sufficient to hold the 
collar against the side of the hole and prevents its being 
pulled free. During this “sticking” process the isolated 


101 








“HOISTING RING 























PRESSURE ->— ‘ 
GAUGE | & _ " 
| ae += 
| | -HYDRAULIC 
| YLI R 
- — — Z| C NDE 
& | v4 HP 
t— MOTOR 
al | 
ae | 
| | 
| rm 4 
| | RESERVOIR 
| | | WORM 
GEAR 
= 
-_ 
HYDRAULIC PUMP GAUGE 
TT SS PRESSURE 4 
} ) TRANSDUCER Oy | | #MUD OUT 
| ADJUSTABLE </ | H 
} TENSION ' Wife} -LUCITE TUBE 
RECORDER SING ii) H |, ALUMINUM OXIDE 
! 14 ABRASIVE 
1 at Ii 
AH! HL} —orict coLLaR 
H) ae | | 
He 
q 
1 
ADJUSTABLE H 
TENSION H 
SPRING _ Brom 
VACUUM 
PUMP 
~~ FILTER TRAP 


FIGURE 1—Schematic diagram of a low differential pressure 
test apparatus. 


portion of the filter cake dries and shrinks as it loses fiuid 


friction and 
drill 


1S motionless, the more torce needed Lo pull it lree. 


by filtration, thus increasing the cake-collar 


contact area Consequently, the longet the string 


In order to properly evaluate pressure differential stick- 
ing. study was initiated 


LOW DIFFERENTIAL PRESSURE STUDIED 


Laboratory apparatus and procedures. Test appa- 


ratus simulatine a well through a porous formation pro- 


vided the following data: | |] pressure drop across the 
filter cake: (2) force required to pull stuck collar free, 
and (3) volume of filtrate through the porous formation. 


Figure 1 is a schematic diagram of the apparatus. Figure 


2 is a photograph of the actual equipment. 
\ porous aluminum oxide abrasive tube 


ID by 


and sealed by 


$1 2-1 h OD 


by 35-inch 6 inches) was concentrically centered 


»-foot 
Foot lengths of 3-inch ID 


were secured to the end plates so that a con- 


end plates and gaskets inside a 
leneth of 6-inch lucite tubing. 
steel pipe 
tinuous 3-inch ID hole extended through the assemblv. 
lhe wellbore assembly was mounted vertically in a frame 
and connected to the mud-circulating system. Mud could 
be circulated up through the porous tube and returned 
to the mud pit through a collector ring attached to the 


upper length of 3-inch pipe. A modified boiler feed pump 
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nd a pair of 25-gallon drums completed the circulating 


ead containing the rotary 


svstelmn 


\ removable power | 
drive and hydraulic hoisting system was positioned on top 
The drill collar, a 


pipe turned true and polished, was fastened securely t 


of the frame. 30-inch length of 2-inch 


} 


the shaft extending below the power head. Provisions 


were made to move the wellbore assembly in a lateral 


plane so that the drill collar could be centered in or made 
to contact the side ol the wellbore. A Vane-type vacuum 
pump was connes ted through a filter flask to the annular 


between the lucite and aluminum oxide abrasive 


Spa = 


tubes. When mud was circulated through the wellbore. 


reduction of the pressure outside the porous tube depos- 
ited a filter cake inside the tube and established a differ- 


} 


ential pressure across the mud cake 


Prior to conducting a test, mud was prepared from a 


standard clay mixture (1 part bentonite, 2 parts low- 


vield clay The rheological and chemical properties of 
the mud were determined with conventional mud testing 


procedures: and the API fluid loss was adjusted as clost 


to 10 cc as possible In cases where a 10-ce fluid loss 
could not be obtained, the time required to collect 10 
of filtrate under API conditions was determined. Mud 


] 


was circulated through the test assembly with the dril 


collar centered and rotating in the wellbore. The pre ssure 


in the aluminum ownide abrasive-lucite tubing annulus 








FIGURE 2—Laboratory test apparatus used to study low 
differential pressures. 
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FIGURE 3—Effect of surface active agents on breakaway and 


| pulling force. 


10.5 psi pressure difference was 
cake. After 


Was moved 


Was reduced SO that a 
btained across the depositing filter 30 min- 


ites of cake building. the wellbore assembly 


aterally until the rotating collar contacted the filter cake 








and the springs were adjusted to maintain the contact. 
Collar rotation was continued for 5 minutes to assure inti- 
“seating” period, the 
allowed to stick. The 
period was determined by the 
fluid loss of the mud. It corresponded to the time required 
10 ce under API conditions. At the end of the 
sucking period, the hydraulic system was used to free the 


mate cake-collar contact. After this 
rotary was stopped and the collan 
engeth of the “sticking” 
to collect 


stuck drill collar. Two values were recorded—the force 


required to start the drill collar moving (breakaway 


and the force required to continue its movement (pull- 
ing). Repetition of the seating, sticking, and freeing 
procedures without a differential pressure across the filter 
cake provided base values. The difference between the 
breakaway forces with and without a differential pressure 
was taken as the breakaway force required to overcome 
differential pressure sticking. This value was used in all 


data plots. Pulling force was obtained the same way 


Results and discussion. Examination of the forces act- 
ing on a differential-pressure stuck pipe suggested the 
The 


differential pressure holding the pipe against the side of 


similarity between this type sticking and friction. 
the hole is analogous to gravity acting on an object rest- 
ing on a horizontal plane. Laboratory data revealed an 
additional point of similarity—static and kinetic friction. 
It was found that 40 percent less force was required to 
MAY 
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FIGURE 4—Variation of breakaway and pulling force with 
mud weight. 


keep the collar moving, pulling force, than to start it 
moving, breakaway force. 

If differential-pressure sticking is similar to friction, 
methods used to reduce friction should decrease sticking. 
lhree of these techniques were investigated: 1, lubrica- 
tion; 2. choice of materials, and 3, load reduction. 

A pilot test with a grease-coated drill collar dem- 
onstrated the feasibility of the lubrication approach. 
Although the collar from 
sucking, it did greatly decrease the force required to 
free the collar after it stuck. It was obvious that any 
coating applied to the drill collar before running it in 


grease did not prevent the 


the hole would be worn off quickly in drilling. So, our 
study was directed toward materials that could be added 
to the mud system to provide a constantly renewing film 
on the drill string. 

After eliminating several materials by a preliminary 
screening. three surface-active agents were chosen for 
testing. Breakaway and pulling forces were determined 
for an aged 15 ppg gyp-base mud. The mud was divided 
into three portions, and each portion was treated with 
Results of these tests are shown in 


one of the agents. 


the bar graphs of Figure 3. Approximately the same 
reduction in breakaway force was obtained with all three 
materials: however agent A was somewhat more effective 
in lowering the pulling force than the other two. 
Although this approach does not appear to be a cure- 
all, the use of agents of this type should reduce the fre- 
quency of sticking by lowering the force required to pull 
free. 
by changing materials 


Reduction of friction (sticking 
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and pulling forces. breakaway force. 


did not look promising initially. A number of materials 
have lower coefficients of friction with clays than does 
steel, but they were impractical for drill-collar construc- 
tion. This left the filter cake as the only material that 
could be changed or modified. Tests were conducted with 








agit ; ; aie | 

several different types of unweighted muds. The differ- | 
| 

| 


ences obtained in breakaway and pulling forces for the 





various muds were minor. A study was then undertaken 








to evaluate the effect of solids concentration on sticking. 





Breakaway and pulling forces were determined for a gyp 
mud as the mud weight was increased from 9 to 17 ppg 
by adding barites. The forces at 17 ppg were found to | 
be twice those obtained at 9 ppg. Results of this study ' 


are shown in Figure 4 where the breakaway and pulling 
forces are plotted versus mud weight. Examination of | 
the filter cakes revealed two changes in the cake as the 




















barite concentration increased. The cake became more , 
abrasive when rubbed between the fingers, and the water 
content decreased. Both of these factors would cause the 
coefficient of friction between collar and cake to increase. J 

As a check, the study was repeated with a low lime ! 
mud. Again the breakaway and pulling forces were found 
to increase linearly with mud weight, but at a faster rate 
than gyp mud. The difference in breakaway force for 
the two muds at high mud weight was appreciable. As a ! 
result of this observation, several common mud systems 
were investigated. The results of these studies are given | [ 











in Figure 5 where breakaway and pulling forces versus 
mud weight plots are given for gyp, low-pH red, calcium- 
surfactant, low-lime and high-calcium muds. These data FIGU RE 7—Modi- 
Es hice ; fied drill-collar de- 
indicate that mud type does affect sticking, particularly sign. 
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FIGURE 8—High-pressure sticking cell. 


at high mud weights, and that gyp mud has an appre- 
ciably lower sticking tendency than the other muds tested. 

Extrapolation of these data to a field example points 
out the magnitude of the difference between the various 
muds. If an 80,000-pound pull freed a drill string stuck 
ina 14 ppg gyp mud, 106,000 pounds would be required 
for calcium-surfactant or low-pH red mud, 112,000 
pounds for a low-lime mud and 144,000 pounds for a 
high-calcium mud. 

At the present time, there is not a satisfactory explana- 
tion as to why the muds differ, but the results obtained 
indicate that sticking can be reduced by choice of muds 
and maintaining the solids concentration as low as pos- 
sible. 

Lubricants were found to reduce the effect of increasing 
solids concentration. A series of tests with gyp mud indi- 
cated that when sufficient lubricating agent was added, 
the sticking tendency of the mud could be made inde- 
pendent of the mud weight. Figure 6A is a plot of the 
results. Although the addition of the agent increased 
sticking at low mud weight, it greatly reduced sticking at 
high mud weights if sufficient lubricating agent was pres- 
ent. Similar results were obtained with a calcium-sur- 
factant mud system. The lower concentration of the agent 
needed to reduce sticking in this system is probably the 
result of the fact that the “surfactant” coats most of the 
solids, leaving more agent available for lubricating, 
Figure 6B. 

Load reduction was the third technique investigated 
for reducing sticking. The magnitude of the load or force 
holding a collar against the side of the wellbore is directly 
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proportional to the area of the collar in contact with the 
filter cake. If the contact area is reduced, the force hold- 
ing the collar decreases. Collars fitted with stand-off 
bands, as shown by the sketch in Figure 7, should be 
easier to pull free than conventional collars. Tests with a 
scale-model collar in a weighted low-lime mud showed 
this to be true. Breakaway force for the modified collar 
was 60 percent less than for the conventional collar. Pull- 
ing force was 75 percent less. Although these results are 
impressive, they were less than anticipated. Examination 
of the collar after each test revealed that mud cake built 
up above and below each band, thus effectively extending 
the contact area. In field use a collar of this type would 
not be as effective as these data show because irregulari- 
ties in the wellbore would further alter the collar-filter 
cake contact pattern. 


HIGH DIFFEENTIAL-PRESSURE STUDIES 


Laboratory apparatus and procedure. In order to 
check the results obtained in the low-pressure studies, a 
high-pressure test apparatus was constructed. The appa- 
ratus, designed to operate at pressure differential up to 
1,500 psi, was distinctly different from the previous sys- 
tem. Difficulties in cleaning, problems in handling heavy 
equipment and the considerable time required to make a 
single determination dictated the change. In the new 
system several determinations can be made almost simul- 
taneously. The cells are easily cleaned, thus speeding up 
studies with surface-active agents or oils. Flat disks and 
filter cakes replaced curved pipe and borehole surfaces, 
thereby eliminating variations in contact area. A sche- 
matic diagram of a sticking cell is shown in Figure 8. 
The cell resembles a high-pressure filter press with both 
ends removable. An aluminum oxide abrasive disk serves 
as the filter medium. The disk was cemented in a recess 
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FIGURE 10—Effect of mud type and weight on the coefti- 
cient of friction. 


(srooves below the disk 


machined in the bottom plate 


provided an outlet for the filtrate. Set screws secured this 
assembly in the cell body 


In a sticking operation the cell was 


filled with mud 
The top plate was installed and locked in place with 

snap ring. A filter cake was deposited at the differential 
pressure under study by connecting the cell to a regulated 


Atte 


was released and the top plate removed. A disk with a 


high-pressure air supply 30 minutes the pressure 


face and a square stud on top was 


polished lowe! 
positioned gently on the surface of the filter cake. Pres- 
sure was reapplied after replacing the top plate. At the 
end of the sticking period the pressure was released, the 
top plate removed, and the excess mud poured from the 
cell. The set screws were loosened and the filter-plate 
assembly with stuck friction disk attached was withdrawn 


from the cell bods 
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A special torque indicator, as shown by the schemati 


drawing in Figure 9. was used to determine the force 


required to spin the stuck disk free from the filter cake 
The filter plate assembly was positioned on the rotary 


table with the disk up. A torque bar was fitted over the 


square stud and differential pressure was applied to the 


disk by means of the hydraulic ram. After securing the 


Iter plate assembly to the rotary table. the motor was 


started. As the rotary table and attached assembly slowly 
rotated. the ends of the torque bar contacted and com- 
pressed the piston rods of two small hydraulic cylinders 
Pressure inside the closed hydraulic system increased until 


the pressure was sufficient to stop the motion of the 


torque bar and cause the disk to spin tree. The torqu 


was calculated from the recorded peak pressure. Know- 


ing the torque, disk size and applied pressure, the coeffi- 


friction between the disk and mud cake was 


Results and discussion. Considerable time was required 
system 


to work out the 


operating details for this new 
Calibration curves relating pressure transter to time and 
uid loss had to be determined. The compressive strengtl 


ind resihence of filter cakes were studies on an Instror 


Compression Leste Lhis study Was made Lo obtai 


representative and valid data 


system has not been In operation Ver\ 


Because the 


lone. all ot the findings have not been 


lOW -pressure 
however, a spot check on three muds more 01 
Phese 


10 where the coefficients of 


cher ked: 
ess duplicated one part of our low-pressure data. 
are shown in Figure 


results 


riction for Svp, 


; 


high-calcium muds are 
made at 1.00 


rapid increase of the coeffi- 


low-lime. and 


plotted versus mud weight. The tests were 
differential. The 


cients with mud weight re-emphasizes the effect mud type 
Gyp mud 


psl pressure 


and mud-cake composition have on sticking. 


os 
| t 


demonstrated less sticking tendency than the other 


Agaln 


1] uds 


CONCLUSIONS 


As a result of the laboratory studies to date the follow- 
ing conclusions appear valid 
@ The severity and frequency of pressure-differential 
Stuc k pipe can be reduc ed 


® Several surface-active agents compatible with most 


mud systems were found effective in reducing 
sticking. 
@ Mud type as well as solids concentration deter- 


mines the severity of sticking. 


® Decreasing the drill collar-filter cake contact area 
reduces sticking. 

® A combination ‘of these techniques will provide 
more protection from sticking than a single tech- 
nique. 

@ These techniques are not a cure-all. Constant pipe 
movement and good muds are essential in areas 
where differential-pressure sticking occurs. 

This article is based on a paper titled ‘““Techniques fo 
preventing differential-pressure sticking of drill pipe 
presented at the API Spring Meeting of the Southern 
District Division of Production, Shreveport, La., March 
8-10, 1961. —The End 
1961 
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Casing String Designs Can Be Improved 


Tension, compression, collapse, 
burst and leakage are 5 major reasons 


for casing failures 


By G. G. Hebard 
Phillips Petroleum Company 


Bartlesville, Okla 


[HERE ARE THREE fundamental reasons for casing- 
string design: 

@ Provide the necessary strength and quality to elimi- 
nate casing failure. 

@ Provide adequate dimensions to permit performance 
{ drilling and auxiliary operations so that the desired 
completion can be obtained. 


® Accomplish objectives one and two at the lowest pos- 


Che first problem is to determine the actual conditions 
and define the design philosophy. To do this, the follow- 


ing general information must be available: 
1. Total depth of the hole 


2. Lhe formations to be drilled through. their charac- 
istics, and the character of the fluids they contain 


3. Bottom-hole pressure—known, estimated or normal 


a ] 7 . 
- Actual collapse pressures 


5. Number of casing strings to be set——the size and 


leneth of each 


6. The cementin 


program for each string 


7. Mud weight and characteristics to be used on each 


drilling stage 


8. Generalities concerning area in which drilling is 


being done 


9. | ype of well anticipated. 


he pressures exerted internally and externally on any 
casing string are always in a near balanced condition up 
to, and through, the cementing operation. After cement- 
ing is completed and’ drilling is resumed, two things can 
occur: circulation can be lost, or blowout could occur. 

In case of lost circulation, the fluid inside the casing 
could drop to a level equivalent to the normal pressure 
of the thief zone. The collapse pressure at this point is 
the highest that will occur any place in the casing string 
MAY 
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and in high-pressure drilling areas is calculated by the 
equation : 


0.5 
P,=L, MG, | 1 —-—— 
MG, 
Wherein: 
P., = collapse pressure, psi 
L, = length of casing string plus the open hole drilled 


below string 
MG, = mud gradient outside 


) 


MG, = mud gradient inside. 


In areas where only normal or below-normal produc- 
ing pressures are encountered, all drilling is done with 
mud as near the weight of salt water as possible. In such 
areas, the thief zone may only have a resistance gradient 
of 0.35 psi per foot. The maximum collapse pressure on 


intermediate strings in such areas becomes P = 0.5 Ly 
0.35 - ‘ , . 

(1 —- 2), or 0.5 L,, whichever is the least. (L, = casing 
0.5 


string length.) On the oil string for these normal or 
below-normal producing areas, swabbing may be carried 
to 75 percent of the hole depth so on this string the 
maximum collapse pressure is calculated P = 0.375 Li. 
In pumping wells there will be no fluid on the inside of 
the oil string so full collapse pressure P = 0.5 L; is en- 
countered and must be designed for. 

It will be noted that when considering the collapse 
problem, the biaxial loading calculations were not used. 











4 ry 18 
[Ben tt te 
3 
12} ~ 
So 
z 
 SESS8 CESSES SHNSE SENSE FONE LOSSES SOLSs SSRas baNSs SaSes Seses Se: ’ 
a] 
| + 
| = 
10-- | BESS SHSSS SURE FOSSE HOSSE SESS SSSSS SESE ES! 
| ° 
} o 
) a } <4 
a 
| 
f } 
8 
| 
2 7} 4 4 
4 } 
o.|} 
” 6) 
> } 
e 
3 sh 
> 
re) 
= 
i= 
: 4— —+— 3 
© t °o 
> S 
4 }--+-+-++----—__ +--+ -- 
Z 3] 3 
4 = 
« ‘ 
2} S55 5588s See eS 2 
oO 
eene 7) 
a 


6 7 8 9 © NW 2 8 4 15 
Depth- Thousands Of Feet 









FIGURE 1—Gas-pressure gradient curves. 


107 


































































































. ¥ 
33/8 = = ement oo 9 s/e° -_ ement - J1/2 
2 LD Mud { 
{ hm rad 545 ‘ 
{ Lement 25 ; 
| rad 596 
4 ? 
Mud Pr 3820F 
( 
ement Pr 4300 
Ul 7 
> eeeeeesees c > Oc 
ta wi leiia hl 
sia ? 7900 PSI 
4 b Cement Grad 75 ement S70C The m= 
p 
| | 
emen 8 | 
Mud P p } 
5 8 | 
| 
2 Lb Mud 712 Lb Mud Grad. 9 | 
~ ement Gro t | 
| 
ement Pr l5 950 FS 
nr = 
5 Bottom Hole Pr 
Cx Ds FS ( ES (‘oll R LS 
a 600 pai. (60 pounds a Norn 100 psi 
N \ d d ps ! pounds N Pressure at 8 ) fer v 7,900 
er ds H psi 
Actual difl I 1 and we a0 f 
Burs nt ¢ ps ds H Si 
Non i ‘ Vet , dit . | 
t . tf x ,- 
1) Ds | 
) f R f } 
IN PUTS iS If cas S\N ed drv c Ss 
Nort ly R psi ps po nd N 
Nu . UU Te ps 
Pre t USI » ) | 
nds HH Normal e 7.500 ps 
Pressure psi. (( ; \ctual ttom hole pressure 
I tu Orton Ole IS 
, nas N bg tual ’ . 4 WU psi 
Bottom hole press Actual pressure at 8.700 feet 
Cnn ; Mud outside casing ) psi QOO psi 
Pressure it { 0 wesij Pressure at surface 9.50\ psi \ctual surtac pressure J,ot ps! 
| 
Pressure at s S] a pounds P to hold 9.50 ps 
inds H Condition at »OU00 Teet 
Using reinforcement equal to hy- 
[ sing minimum ultimate streneths drostatic head there is no burst 
for cemented conditions pounds Bottom hole pressure pressure } pounds ] 
] would dev lop 5,750 ps! With cement outside XO psi 
BI 7 , Surface with cement outside 3,5! Using minimum ultimate string 
wout trom JOU I t with , a) , 
py ' a hon psi. on pounds J as the cement reinforced strength 
9 pounds mud would require in 12,000 psi. (15 pounds P 
excess of 6,200 psi. at /,200 feet 
This pressure would be about Condition at 8./00 feet 
800 psi. Formations in the area Using 9,500 psi. shutin pressure Differential pressure 3,100 psi 
) F } 
200 feet, however, break down and minimum ultimate pipe 11.5 pounds J 
at about 5,000 psi., so it would be streneth for cemented condition Condition at surface 
useless 6O guard against pressures 10 pounds N Differential pressure 9,500 psi. | 15 
yrener t 1 this figure 
bigger than this figu pounds P 
FIGURE 2—First intermediate FIGURE 3—Second intermedi- FIGURE 4—Oil string design. 
string design. ate string design. Set at 15,000 feet. 
wd 





108 


WORLD O}!L MAY 


1967) 








1961) 
[ 


t 


It has been found in the past that satisfactory perform- 
ance was obtained without such consideration. This satis- 
factory performance may have been the result of conser- 
vative ratings, use of “rule-of-thumb” conditions, and 
somewhat liberal design factors. With a new philosophy 
of design in which is adhered as closely as possible to scien- 
tific reality, it may be found necessary to reconsider this 
point 

The API collapse equation as it is now written is prob- 
ably satisfactory, or at least it is as good as can be done. 
[here are so many uncontrollable factors which have 
such a marked effect on collapse that it is impossible to 
wcurately evaluate all of these variables. Further, very 
unpredictable performance is obtained from given vari- 
ables. In a perfectly machined tube, the collapse rating 
would be thousands of pounds higher than are the pub- 
lished data as arrived at by the API equation. In general, 
the API equation gives a conservative rating. 

In burst it is essential to have enough strength to pre- 
vent ultimate failure in case there is a blowout and the 
preventers are closed. Burst conditions are established by 
LcMG, for 


sure at the surface will be 


ising P pressure at the casing seat. Pres- 
most severe if blowout is a 
result of high-pressure gas. The surface pressure under 
this condition can be determined with reasonable ac- 
curacy by use of the gas-pressure gradient curves shown in 
Figure 1. With the internal-pressure gradient curve estab- 
lished and with a knowledge of the fluid-pressure gradient 
outside the casing string, the net burst-pressure conditions 
can be determined. 

In making burst calculations, certain general considera- 
tions can and should be utilized to temper design and 
take advantage of borderline conditions. In low-pressure 
areas, burst conditions are seldom, if ever, encountered. 
\lso, in oil wells, either flowing or pumping, burst is 
factor in design. With this kind of. in- 


never a major 


tangible mformation thrown into the design considera- 
tions, liberties can often be taken without impairing 


; 


formance and will result in overall cost savings. 
; > TYm 
The API burst equation, P (- : 
1 ; OD 


controversial. Burst calculations are simple, reliable, and 


pel 


0.87-1/2 


straightforward and are backed by a great deal of ex- 
perience and test history. The number of contributing 
factors are few and the variables for the most part have 
an insignificant effect on performance. This last state- 
ment is particularly true for short-time stress application. 
2 TYm 

~ ID 

ind test data confirm its validity. Casing however, is a 


lhin-walled vessels have a base equation P 


borderline case between thin- and heavv-walled vessels. 


oa mol mservatir uation, P 2 ttm uld 
S ‘ nore ce se < Gc < ( - a = WOULC 
OD 

be better. The 87/2 percent is an additional factor 


thrown in for tube tolerance. In actual practice, this tube 
eccentricity is not continuous and where it does exist, it 
is spiral in character. Allowable varation in wall thick- 
ness has not been found to have significant effect on the 
tube’s burst performance. If a tube is thin walled and 
2 TYm 
| ID 
rating has a built-in design factor of about 1.25. When 
that the actual yield is always 


figured on P it is found that the API 


One considers furthet 


above the minimum, a still higher built-in design factor 
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is obtained. It is believed that for burst, it is proper to 
2TYm 
OD 

Tension conditions are calculated from nominal pipe 
weights in air, and buoyancy is considered only if tension 
rating becomes critical. In most cases, however, this will 
not be necessary. The API joint rating equation is grossly 
in error. This fact is recognized by the API and it is now 
sponsoring pull tests to establish new ratings and new 
factors for the API equation. The preliminary work per- 
formed by an API work group indicates that the old 
rating for 95g inches, 40-pound N-80 to be more than 
20 percent low. In general, it may be said that the old 
API equation may be about correct or even a little liberal 
for small sizes but that it is overly conservative for larger- 
size casing. It has been found that there is little or no 
correlation between minimum yield critical area calcula- 
tions and the old API ratings, but there is almost exact 
correlation between minimum yield critical area calcula- 
tions and the preliminary new API equation. 


use the equation, P . for tube rating. 


The API equations, generally speaking, are either con- 
servative, contain built-in safety factors, or are in error. 
Some action is being taken to correct the ones in error 
and this is good if the resulting equation is written with- 
out built-in safety factors and is designed to reflect as 
nearly as possible actual expected performance. API equa- 
tions and tables are technical data and should conform 
as closely as possible to actual expected performance. The 
API should not write in design factors; this is the duty 
and responsibility of the designer. The designer, however, 
is entitled to an equation that is as nearly correct as it 


can be made. 


Five reasons for failures. Casing strings are subject to 


five major modes of failure. These are: tension, com- 
pression, collapse, burst, and leakage. Each of these fail- 


ure modes has numerous causes and contributing factors. 


Tension failures are manifested by separation of the 
pipe body, separation at the root of the first perfect 
thread, or by jump-outs. The basic cause of a tension 
failure is net weight, but there are many contributing 
factors which require evaluation. The ductility of the 
steel, mill flaws, quench cracks, corrosion, and environ- 
ment all must be taken into consideration. Many of these 
factors are interrelated and become factors affecting 
factors. Steel or low ductility will be detrimentally af- 
fected by mill flaws to a greater extent than steel of high 
ductility. Steel of low ductility is more subject to stress- 
corrosion cracking, sulfide stress cracking, H.S embrittle- 
ment and static fatigue than is a steel of high ductility. 
Stress-corrosion cracking, sulfide-stress cracking, and H.S 
embrittlement are irrevocably tied to environmental con- 


ditions. (Muds, well products, temperatures etc. 


Compression failures which appear in the form of 
shear-type separation, telescoping, and kinking, are pri- 
marily associated with the pipe-setting practices, internal 


pressures, and temperature changes. 


Burst failures resulting from excessive internal pres- 
sure have many contributing factors and again those 
factors are interrelated. Steel ductility, mill flaws, tong 
and slip marks, environment, corrosion, and mechanical 


wear are all important considerations and will have a 
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FIGURE 5—Graphical design of a 7,200 foot-133¢-inch 
intermediate string. 


bearing on design. Mill flaws and field-introduced flaws 
are far more detrimental to the performance of steels of 
low ductility than to steels of high ductility, because low- 
ductile steels do not have the ability to plastically de- 
form and redistribute stresses. The low-ductilitv steel 
tubes are subject to brittle failures and are far more 
susceptible to stress-corrosion cracking, sulfide-stress 
cracking, H.S embrittlement, etc. The manufacturing 
process of a seamless steel tube is such that the steel is 
always stronger and more reliable in tension than it is 
circumferentially. Likewise, seamless tube flaws are pre- 
as such, they are more 


dominantly longitudinal and 


detrimental circumferentially than they are awially. 


Collapse failures appear as bore restrictions and their 
occurrence is influenced by out-of-roundness,. wall varia- 
tions, corrosion, mechanical wear, mill flaws, completion 


practices, and many others. 


Leakage failures occur in the form of body holes o1 
thread leaks. The contributing factors are primarily cor- 
rosion, mechanical wear, cracks, mill slugs, thread com- 
pound, and type of joint. 

Many factors have been enumerated here which con- 
tribute to one, two, or for that matter, all of the primary 
modes of casing failure. Most of these contributing fac- 
tors are intangibles and cannot be assigned specific 
values. To further complicate the picture, some of the 
contributing factors do not have a known corrective- 
design solution. There are so many factors that the design 
engineer must consider that in his confusion he is likely 
to conclude that it is impossible to develop an optimum 
design as defined at the beginning of this discussion. 

From this discussion of casing-failure modes and con- 
tributing factors, certain general conclusions, however, 


can be drawn: 


1. Adequate strength must be provided 

2. Mill flaws and tolerances should be held to a mini- 
mum 

3. Steels of highest ductility should be used 

4. Take all possible precautions to prevent wear while 
working in casing 

5. Control quality of muds used in drilling 


6. Use most prudent completion practices. 
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FIGURE 6—Graphical design of a 11,500 foot-95-inch in- 
termediate string. 


Conclusions 4, 5 and 6 are operational but the engineer 
cannot divorce them from his thinking when designing 
casing strings. Conclusions | and 3 are in conflict because 
as a general rule, strength goes down as ductility increases. 
Conclusion 2 is a matter of economics and the decision 


of extent is a matter of judement. 

Che generalities and intangibles just discussed cover part 
of the broad field of failure modes and factors affecting 
casing performance. They do not lend themselves to a 
degree of exactness to permit their use in precise formulas 
but they form a storehouse of knowledge which aug- 
mented by experience must be used in arriving at the 
compromise casing-string design and design factors used 
Experience and judgment are essential in arriving at the 
proper evaluation of the principal factors involved. No 
two individuals are ever likely to attach the same im- 
portance to all of the factors considered, so it is improb- 
able that casing-design routine or design factors will soon 
become standardized. 

Engineering is generally considered an exact science, 
yet one often hears the statement that some operation 1s 


theoretically accurate but does not work in practice. Both 
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FIGURE 7—Graphical design of a 15,000 foot-5'2-inch pro 
duction string. 
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statements have an element of truth in them but neither 
is wholly correct. First, any engineering problem is not 
a single-phase problem; it is a problem of many phases 
and factors. As soon as multiple phases are considered 
together some conflicts arise and compromise is called for 
in order to complete the project. Ideal design for one 
phase may mean impractical or even impossible design of 
another phase. Here we have deviated from the exact 
science and judgment, and experience or individual bias 
enters the picture. Which factors shall be given the 
greatest weight? 

The statement that theory and practice differ is equally 
erroneous. Practice is nothing more or less than theory 
in operation. Practical operations always conform exactly 
to theory if in working out that theory all factors are 
included in that theory and are properly evaluated. 

With this background discussion of actual conditions, 
and after consideration of the intangible factors, the fol- 
lowing casing-design factors are presented. 


Collapse. A design factor of 1.0 on published ratings 
shall be used on all casing strings in all drilling areas. 


Burst. A design factor of 1.0 based on rating P = 
2 TYm . : : : 
— shall be used on all intermediate strings in all 


areas and on the oil or producing string in areas having 
normal or below normal producing pressures. (This, of 
course, includes pumping wells). The following schedule 


7 : . —_ , 2 TYm 
of design factors applied to the equation P ———— 
PI _— OD 
shall be used on production strings in high-pressure areas. 
J-55 — 1.125 
N-80 - 1.25 
P-110 1.3 


Tension. The following design factors are recommended 
for all casing strings in all areas. 

J-55—design factor 1.25 on minimum yield of critical 
area or 1.5 on published ultimate, whichever is the least. 

‘-80—design factor 1.45 on minimum yield of critical 
area or 1.6 on published ultimate, whichever is the least. 

P-110—design factor 1.55 on minimum yield of critical 
area or 1.75 on published ultimate, whichever is the least. 

The aforementioned design factors will in all probabil- 
ity be revised when the API completes its present test 
program. It may be found at that time that a critical 
area rating will be adequate for all tension calculations. 

It is estimated that the design philosophy and factors 
used here will result in a cost saving of from 10 to 20 
percent when those costs are compared to the cost of 
casing strings presently being designed. 

The logic which lies behind the apparent inconsistency 
of using larger design factors in tension than on burst or 
collapse is simple. It is true that seamless steel tubes are 
stronger and will give better long-range performance 
longitudinally than circumferentially. The nature of the 
conditions to which casing strings are subjected makes 
the difference. Tension is a permanent condition; there 
is a foreverness about it. This permanent condition of 
stress dictates the more conservative design factors. Casing 
is subjected to the calculated burst and/or collapse pres- 
sures only when an unusual condition arises and then 
only on a temporary basis. The condition is transient and 
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all that is required is that ultimate failure does not occur. 
For this reason, lower design factors are used on minimum 
collapse and burst and a weather eye is always kept on 
ultimate performance of the product. 

It will be noted also that a more conservative view is 
taken of the production-string design than is used on the 
intermediate strings. The reason for this is because the 
oil string can be considered our first line of defense. The 
hazards are greater here than elsewhere and the probabil- 
ity of the oil string encountering emergency conditions is 
greater than may be expected on intermediate strings. 

As mentioned previously, it is recognized that the API 
joint tension equation is grossly in error and that the API 
is sponsoring tests to establish a new equation and new 
ratings. The preceding tension philosophy is an effort to 
immediately circumvent, in some measure, the present 
rating errors. It is almost a certainty that these efforts 
fall short of the actual ratings which are forthcoming. 
Once the new and more accurate ratings are available, 
the preceding philosophy will undoubtedly be changed. 

Figures 1 through 7, show conditions in a deep Gulf 
Coast well which is used as an example of casing-string 
designs previously described. The general information 
concerning this well is as follows: 


1. Total depth: 15,000 feet 

2. Typical Gulf Coast drilling—formations generally 
soft—no unusual sections which plastically flow—no salt 
sections—no salt-water flows anticipated—at 10,500 feet 
and at 13,000 feet considerable mud-cake buildup is en- 
countered. Breakdown pressures above 11,500 feet have 
a gradient of 0.8—below 11,500 feet it is 0.9 to 1.0 

3. Bottom-hole pressure: 12,000 psi 

4. Shut-in top-hole pressure: 9,500 psi 

5. Well product is gas condensate; it is sweet but con- 
tains CO, and is corrosive 

6. Four strings of casing to be set: (1 surface string 
or conductor, 2 intermediate strings, and 1 oil string 

7. Surface or conductor—20-inch, 200 feet long, drilled 
with water and native mud, cemented to surface with 
11'/-pound cement 

8. First intermediate string 133¢-inch in 17'-inch 
hole—7,200-feet deep—drilled with 101%2-pound mud 
circulation and formation breakdown problem at 7,000 
feet dictated length of this string—cemented to 3,000 
feet with 1114-pound cement 

9. Second intermediate string 95g inch in 12'%-inch 
hole—11,500 feet long—drilled with 13/%2-pound mud— 
circulation and formation breakdown problems at 11,400 
feet dictated length of string—cemented to 6,000 feet with 
1414-pound cement 

10. Oil string 52-inch—15,000 feet long—drilled with 
17'%4-pound mud—cemented to 6,100-foot level with 18- 
pound cement 

To graphically show the actual net collapse pressures 
exerted on the casing string, proceed as follows: 

© Construct pressure depth Curve No. 1 showing actual 
mud collapse pressure on the casing string. 

© Locate maximum collapse pressure point from equa- 


tion P = LMGo( . 


No. 1. 
© Construct pressure depth Curve No. 2 using actual 


and plot this point on Curve 
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internal mud gradient and starting 


sponding to maximum pressure point. 


® Subtract Curve No. 2 from Curve No. 1. This gives 


i net collapse pressure Curve No. 3. This net collapse 


pressure Curve No 
to point of maximum pressure and continues along 


( Ive No 


} to the total casing-string length. 


@ By using published collapse pressures, spot and write 


n various casing weights and grades on Curve No. 3. The 


published collapse figures are used directly giving a design 
racto ol 1.0 

lo determine burst conditions, the following procedure 
is used: 

@ Determine the internal mud pressure at the casing 
seat by multiplying the inside mud gradient by the casing- 
string length. Plot this on the graph sheet. 


@ Determine the estimated surface pressure from the 


i propriate vas curve on Figure l 


@ Draw the internal pressure depth Curve No. 4 


® Subtract external gradient Curve No. 1 from Curve 
No. 4 and draw net burst pressure Curve No. 5. 


The desired casing weights and grades to meet the 
collapse and burst conditions are now calculated. As a 
basic rule it is considered that from a point 200 feet below 
the top of the cement, there is enough reinforcement 
obtained so that the lightest weight available in J-55 
material will satisfy collapse and burst below this point 

On the right-hand side of the work graph, the casing 
design for burst and collapse can be graphically drawn 
\lso, from this graphically shown casing string, the ten- 
sion ratings can be checked. For the most part, with th 
collapse and burst designs arrived at, tension is no prob- 
em. This is particularly true considering the availability 


of Buttress thread, X-line casing, and triple-seal casing 


his article taken trom a papel entitled ‘"( asing String 
Dream or Nightmare?” and presented at 
the Spring Meeting of the API Southwestern District 
Albuquerque, N. M., March 22- 

The End 
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Division of Production 
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at the depth corre- 


} extends from zero along Curve No. 
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Crude Stabilization 
Boosts Income 
From Small Leases 


Inexpensive vessels reduce shrinkage 
losses, pay out quickly on 


leases producing as little as 22 bopd 


William B. Davis, Stall Eneineer. and 
Leon B. Dorsey, |ivision Superintendent 


Sinclair Oil and Gas Co., Tulsa 


SINCLAIR OIL AND Gas Company has effectively reduced 
shrinkage losses from stock tanks on small leases by in- 


stalling an inexpensive stabilizing vessel between the 


; 


separator or treater and the tanks. This application o 
stage separation permits recovery of rich tank vapors, 
results in a stable stock tank product, lessens the possi- 
bility of gas “break-out” in positive displacement mete! 
equipped LACT 
the lease gas and reduces required stock tank weathering 


time. Total cost of the stabilizer, including fabrication 


units, increases the GPM _ content ol 


and installation, is $450. 
Stabilization on the lease may be accomplished by: 


1. Stock tank weathering, which is inefficient and un- 


economical. 


2. The use of tall stabilizing towers, which are expensive 
and not applicable to recovery of small volumes of 


eas and condensate. 


3. Stage separation, which is the method described in 

this paper. 

The volume of gas liberated at the stock tanks repre- 
sents a significant part of the flowing fluid. For example, 
well fluid analyses have shown that more gas is liberated 
from the normal range of crude oils as the result of 4 
20-psi pressure drop between separator or treater and 
stock tank, than for any other 20 psi increment of pres 
sure reduction from reservoir to atmospheric pressure 
On an average, it can be anticipated that approximatel 
three percent of the liquids dumped from separators 0! 
treaters will not be retained in atmospheric stock tanks 

Any system for reduction of losses or recovery of stock 
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tank gases on small leases must of necessity be low in 
first cost and maintenance, because of the limited volume 
of gas recovered. 

It was determined that direct recovery of gas from 
stock tanks required numerous control devices to prevent 
damage to the tanks. Also, stock tanks must be made 
“vapor tight.” This method is undoubtedly applicable 
only to large consolidated tank batteries where the re- 
covery of large amounts of gas will justify the expense. 

he problem was approached with the idea of with- 
drawing the volatile gases from the crude before it enters 
the tanks. A small, relatively inexpensive separator vessel 
Figure 1) was developed for this purpose. Separated gas 
can be withdrawn from the vessel into either a vacuum 
r low pressure gathering line. 

The 24-inch x 4-foot stabilizing vessel has a 34,¢-inch 
shell thickness, Y2-inch head thickness and is of welded 
heads, rather 


construction. Flat than bumped _ heads, 


wert used to effect a saving in cost. The stabilizer will 


ithstand an internal vacuum of 26 inches of mercury 


Three adjustable legs enable the vessel 


elore collapse 
» be easily leveled and plumbed. 

Crude enters the vessel through a 2-inch top connec- 
ion and falls on the splash plate, which tends to atomize 


the crude and aids in the break-out of lighter com- 


A stilling baffle provides a less turbulent fluid 


ponents 


surface for the ball float which actuates the pilot valve. 


A two-foot fluid level is maintained in the vessel to 


provide retention time. A vacuum of approximately 


2 Inches of mercury is required to maintain this two- 
foot level. A vacuum in the vapor space above the fluid 


Hashing or break-out of lighter com- 


iiso ncreases the 
onents 


vessel is normally connected to a vacuum gather- 


~ 


no (ire throuch a foat-actuated pilot valve. The pilot 
addition to acting as a vacuum regulator, also 


SCTVES iS 


a high liquid level shut-off valve 

\s the fluid level rises, because of an increase in vac- 
the ball float rises and closes the pilot valve. The 

ibsequent increase in pressure inside the vessel, resulting 
vapors flashing out of the incoming liquid, lowers 


the fluid level and discharges a portion of the fluid 


a two-inch outlet connection to the stock tanks. 


] 1 
nhroueh 


When the fluid level is lowered approximately one inch, 
] msl ] 


he pilot valve opens and vapors are liberated to the 


icuum gathering line. The vapor space in the vessel 


igain is subjected to an increasing vacuum, thus starting 


nother cycle of operation. Actual operations have indi- 


ted that cycles are controlled by a throttling action of 
the pilot valve. 

Figure 2 shows a typical installation of the stabilizing 
essel. The three screw-type legs with 6-inch load-dis- 
ributing pads can be adjusted to conform to the slope 
of the tank deck. Deck mounting affords the most eco- 
nomical means of elevating the vessel. 

The stabilizer must be elevated above the top of the 
tank. Thus, when operating at a slight vacuum, ample 
head will be provided to gravity the oil from the vessel, 
through the fill line into the tanks. 


lhe vessel also can be made to operate at atmospheric 


pressure 


. when discharging to a vacuum line, by installa- 


uior 


1 of a vacuum-regulating valve in the line. In this 


I 


arrangement, the pilot acts only as a high liquid level 


shut-off valve. 


Wh n the 


stabilizing vessel is located and piped as 
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FIGURE 1—Details of crude oil stabilizing vessel. 


Figure 2. 


shown in normal operations of other lease 
equipment are not affected, and little or no maintenance 
is required. 

Installations to date have been made with the stabiliz- 
ing vessel delivering gas into vacuum line gathering sys- 
tems. However. gas from the stabilizing vessel could be 
delivered into a low-pressure gas gathering line, operating 
at 40 psi or less, by utilizing a small booster compressor 
unit. 

The average cost of the hook-up shown in Figure 2, 
including fabrication and installation has been less than 
$450. 

Actual performance data covering 123 days of stabilizer 
operation on a lease producing 22 bopd are given in 
Table 1. In addition to the stabilizing vessel, gas is also 
svathered through vacuum lines connected to the well 


casings. 


TABLE 1—Performance of Stabilizing Vessel Installed on 22-bbli 





Lease 
Average } Daily 
Daily Specific | Test* | rest 
Volume, Mcf | Gravity | GPM | Gallons 
lot 1 lease gas before | 
installing stabilizer 60 1.000 3.06 184 
Gas from stabilizer t.46 1.265 7.76 35 
Total lease gas after 
installing stabilizer 64.4 | 040 3.40 219 


* Refers to natt 26-lb Reid vapor pressure. 
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FIGURE 2—Typical installation of crude oil stabilizer. 


Based on an installed cost of $450, a pay out of ap- 


] 


proximately 7 months was realized. The daily test gallons 


from the lease were increased from 184 to 219, all with 
the addition of only 4.46 Mcf of gas obtained from the 
Also, the GPM content of the 
lease gas was raised from 3.06 to 3.40 with the addition 
of the 


Performance data for a stabilizing vessel installed on 


stabilizing vessel total 


rich gas from the stabilizer 


a lease producing 230 bopd are listed in Table 2. Here, 


is 


in addition to the crude oil stabilizing vessel, gas also 
vathered from the treater and through vacuum lines 
connected to the well casings. This vessel has been in 


operation for 157 days. Data shown cover operations 


during cold weather. The volume of gas from the sta- 


bilizing vessel has been as high as 22 Mcf per day during 


warmer weather 


TABLE 2—Performance of Stabilizing Vessel Installed on 230-bblI 





Lease 
| 
Average | Daily 
Daily Specific Test* Test 
Volume, Mcf | Gravity GPM Gallons 
Gas from stabilizer & 1.855 24 938 
Gastr 1] ng ; 1.472 8 OR 10) 
Gras tr r 60S 6.08 116 
l il eg 1.718 G38 Q4 
* Kete g 6-lb Reid vapor pre ire. 


It is interesting to note that 18 Mcef or 43 percent of 
the total gas is supplied by the stabilizing vessel. Stabilizen 
gas GPM content is much higher than that of the gas 
from either of the other two sources. The GPM content 
the 
indicating that the total lease 


vas 


of total lease has been substantially increased, 
gas has been enriched by 
the addition of stabilizer gas. The daily test gallons of 
liquids are greater for the stabilizer gas than for treater 
or casinghead gas. 

Revenue from the stabilizer gas resulted in a pay out 
of approximately one month for the stabilizer installa- 
t10n cost 

The largest volume of gas recovered to date from one 
of these small vessels has been 35 Mcf per day. This 
vessel is on a lease producing 60 bopd. 


It is the authors’ opinion that crude oil stabilization 
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can be profitable on small leases, resulting in quick pay 
outs of small investments with practically no mainte- 
nance expense. In addition, good conservation is prac- 
ticed by collecting and conserving valuable light com- 
of that to the 
atmosphere by weathering in lease stock tanks 


ponents crude oil are usually wasted 


Vhis article is from the paper “Crude Oil Stabilization 
on Small Leases” which was presented to the Mid-Con- 
District Meeting of API, Tulsa, April 1961. 

The End 


tinent 
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API ABSTRACTS continued 


API ABSTRACTS 


Southern District Meeting, Shreveport, March 8-10 


Failure of high-strength 
tubular goods by corrosion- 
cracking mechanisms /y 2. 5. 


Ladley, Phillips Petroleum Com- 
pany, Paper No. 926-6-C. 

Most corrosion-cracking failures ex- 
perienced by Phillips Petroleum Com- 
pany have occurred in relatively high 
pressure (over 4,000 psi) gas conden- 
sate wells over 10,000 feet deep which 
were packed off. Although identifica- 
tion of the specific causative agent 
has not been possible, it appears that 
one or more of three basic mecha- 
nisms has been involved: stress-corro- 
sion cracking, sulfide-stress cracking 
and hydrogen embrittlement. 

Since knowledge is not 


adequate to define all variables in- 


current 


volved and determine the controlling 
mechanism in most cases, Phillips has 
instituted several rules of thumb 
which appear to have minimized the 
problem. Experience has indicated 
that the following procedure should 


be followed: 
1. For 


couplings of 


sour service, turned -down 
a higher grade should 
not be used on J-55 tubing. 

2. It is good field practice to limit 
the hardness of all ferritic materials 


used in sour service to Rc22 mawxi- 


mum. 
3. Mechanical 


much 


abuse should be 


minimized as as possible. 


4. The 


it yssible 
| 


lowest strength materials 
instead of the 


should be used when completing high 


strongest 


pressure gas condensate wells. 


High-speed drilling tech- 
niques in southern Louisiana 


by I’. D. Stone, Gulf Oil Cor pora- 
tion, Paper No. 926-6-D. 


Gulf Oil Corporation and its serv- 
ice contractors have recently initiated 
new drilling and completing tech- 
niques in South Louisiana to reduce 
over-all well costs. 
accu- 


It is difficult to determine 


rately all factors responsible for high 


For more data on advertised products, use Readers’ Service Cards, last page 


Oil Company. Paper No. 929-6-G. 


penetration rates. In many cases, well 
plans vary from job to job on each 
time. The 
problems en- 


rig causine variations in 


multitude of drilling 
countered within the region also is a 
determining 


distracting influence in 


efficiency of certain operations. 

Realizing 
necessity ot 
tion, Gulf embarked on a plan called 


these conditions and the 


over-all well cost reduc- 


“massive elimination” which resulted 


in reducing rig time by eliminating 


motions, maneuvers and labor utiliz- 


ing activity. It also included use of 
new type wellhead equipment, elimi- 
nation of obsolete techniques, time- 
consuming practices, certain types of 
well com- 


materials and extravagant 


pletion time. 
The outstanding wells were drilled 


in fields where relatively low pene- 


tration rates are normally obtained 


The 10,000-foot 
depth for the region, was reached in 


level, an average 


less than five calendar days. Four of 
the latest, drilled where the best offset 
10 days, passed this 


Ihe 


was 


wells required 
milepost in less than four days 
fastest record 


last and one on 


drilled in 3.34 davs 


Filtration of drilling fluids at 
temperature above 300° F 
by D. J. Milligan and D. J]. Wein- 
tritt, Baroid Division, National Lead 
Company, Paper No. 926-6-F. 


additives now used in drill- 


Many 
ing fluids are unsuitable for use at 
high Modification of 


formulations or the development of 


temperatures. 


entirely new drilling mud materials 


is a matter of continuous research. 
Successful high-temperature mud 
formulations are closely related to 
their filtration properties. 

Of the many tests that operations 
personnel can run on drilling fluids 
to be used at high temperature, only 
the high-pressure, high-temperature 
filter press measures mud _ properties 


at the actual temperature and _pres- 


Continued on Page 120 
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API ABSTRACTS continued Oil Company, Paper No. 929-6-G. 


sure that may occur 1n ise Lherefore ( ontinental Oil ( OMpany has had 
is desirable to study filtration at good success in using high density 
hi temperature so that understand- brine solutions (up to 14 ppg) as 
a . 
ne and interpretation of results can Completion and packer fluids instead 
, ! of the conventional mud system. Use 
be applied with more confidence 


of a clean, particle-free medium min- 


imizes formation damage during com- 
Developments in the use of pletion operations. Also, brine  solu- 
dense brines as packer fluids 
by ©. M. Hudg ns, R. L. McGlas- workoven jobs 


on and Ek. D. Gould, Continental Phree chemicals are recommended 
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3 costs. 
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tions do not settle or solidify in the 


tubing casing annulus and complicate 
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for preparing solutions with densities 
up to 14+ ppg: sodium chloride, 8.3- 
98 ppg: calcium chloride, 8.5-11.5 
ppg; and cal ium ( hloride zinc chlo- 
ride, 11.5-14.0 ppg. These solutions 
all have been used successfully in nu- 
merous field installations 

This paper also examines problems 
associated with the use of dense brines. 
Corrosion considerations, storage and 
handling hints, safety aspects and mix- 
ing techniques are discussed. Nomo- 
eraphs are given showing the material 
requirements for preparing the vari- 
ous solutions. 

Corrosion problems which were en- 
countered when nitrates were used 
as packer fiuids are surveyed. Both 
field and laboratory results have shown 
conclusively that nitrates should not 
be used in packet fluids alone or in 


mixtures 


Care and handling of high- 
strength tubular goods )) 


John A. Casner. The Youngstown 
Sheet and Tube Company, Pape 
No. 926-6-H. 


Large expenditures are made by oil 
operators to provide high-strength 
tubular goods used in deep wells 


se of hiegh-streneth tubular goods 


has been motivated bv several factors 


@® Thev are generally more eco- 


nomic in de p we LIS 


@® Wall thickness is reduced, thus, 
Increasing pipe inside diametet 
and Clearance. 

@ In some cases they provide the 
necessary. streneth which lowe 
vrades cannot provide regardless 
of other economic and operating 
considerations 

The user must give greater con- 

sideration to the care, handling and 
inspection of high-strength tubulai 
eoods than given to the lower grades. 

High-strength pipe is more costly, 

and generally used in wells which are 
more costly to drill. he economik 
loss resulting from poor performance 
of high-strength pipe would be much 
creater than with lower grades. Con- 
sequently, greater care must be exer- 
cised if poor performance is to be 
kept at the same low incidence level 
as has been experiencd with the lowet 
erades of tubular goods. 


Continued on Page 122 
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Southwestern District Meeting 


Albuquerque, N. M., March 


Improved methods of field 


gathering of natural gas /) 


Rodney Heath, Southern Union Gas 


22-24 


been in improved methods of remov- 
ing fluids at the wellhead and better 


means of removing fluids from pipe 


in severest weather without depend- 
ing on a wellhead dehydration unit. 
This reduces the number of wellhead 
dehydration units required and makes 
possible central dehydration facilities. 

Small, inexpensive separator instal- 
lations on wells which previously were 
equipped with drips have shown ex- 


cellent results. Difficulties are fewer 


Co. and Oliver Fowler, El Paso line gathering systems. New self-con- and _ the equipment operates unat- 
Natural Gas Co., Paper No. 875- tained packaged wellhead separation tended for much longer periods. The 
15-A. units have reduced the problem of units also have proved more effective 

(he most significant advances in producing high pour point paraffin than drips in removing fluid. Thus, 
field handling of natural gas have  crudes. Also, the units will operate gathering lines are kept more nearly 


free of fluid and experience has shown 
that there are considrably fewer line 





freezeups. 

Field experiments also have been 
conducted with pigging systems utiliz- 
ing rubber spheroids. The pigging 
system is the only means used to keep 





the lines free of fluid. 


* e Although the initial experiment was 
successful as far as keeping lines free 
ot? = e of fluid was concerned, mechanical 


difficulties have been experienced 
with the spheroids themselves. The 





spheroids blistered and became _in- 
operative. As soon as this problem is 
solved, the pigging system should pro- 
vide an economical mean of produc- 
ing gas with a minimum capital in- 
vestment for 


required producing 


equipment. i 


Operating a miscible flood 
—Central Bisti Unit >y F. H. 
Ramsey, Sunray Mid-Continent Oil 
Co., Paper No. 906-6-C. 
The paper reviews the first one and 
a half years operation of the Central 
Bisti Unit. Performance of the unit 
indicates that the miscible phase oil 
displacement process is performing as 
The 


restored to a 





anticipated. reservoir 


has been 


pressure 





value above 


; miscibility and reservoir fluid is being 
A Jensen Jack seems to have a one-track mind— 


working to make a profit for its owner. It sits there, 
day after day and year after year, nodding com- 
placently, happy in the fact that it’s making you 
money. Get the straight dope on Jensen Jacks before 
you equip that next well—you’'ll always be glad you 
did. 


contained within the unit boundaries. 


A number of operating problems 
have been encountered. For example, J 


several of the ten peripheral gas in- 
reflected inferior 
oil displacement and pressure mainte- 
break- 


through has occurred in a producing 


jection wells have 


errs 


nance characteristics: water 


STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC. P. O. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 


well near one of the water boundaries; § 


and gas breakthrough has occurred in 
producing wells offsetting edge gas 
injection wells. Efforts are being made 
to correct these problems. No definite 
have obtained to 


conclusions been 


date. 
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sg AR qs thousands of wells. The only difference between the two designs is the 
Ce SP a changes that were necessary to meet requirements for larger bores 
rigging | 1° | Ie] through the mandrels. 
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— | | All of the outstanding fea- 
—— ie || tures of the HS-S are re- 
id pro- ie tained in the HS-17 series 
BA ae Ht | plus the added advantages of 
od tas | | \ larger I.D.s. These packers 
iol | are available in sizes 5% 
| il | through bol and for two to OIL TOOLS, INC. 
| ae tive strings. 
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: completion. 
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Mid-Continent District 


Tulsa, April 5-7 


New formulation for invert- 
ed-emulsion completion and 
drilling fluids by 7. E. Watkins, 
Socony Mobil Oil Company, Inc., 
Paper No. 851-35-A. 







Because of the increasing expense 
of drilling oil wells and of finding new 
oil sources, it is becoming even more 


the new 
proftit- 

boosting 

diesel 


Here are seven good reasons why 


unportant that completion and work- 
over procedures minimize formation 
damage and provide maximum well 
productivity. This paper describes an 
inverted-emulsion completion and 
drilling fluid which is essentially non- 
damaging to the producing interval 
lhe chemical and physical properties 
of muds prepared from this new in- 
verted-emulsion formulation are dis- 
cussed. Some features of this formula- 
tion which make it unique are: it is 
resistant to various contaminants and 
to high temperature; it can be pre- 








the Paxman ‘Vega’ air-cooled diesel pared and controlled by compara- 
cuts costs for the drilling contractor : tively inexperienced field personnel. 
and it does not require big-rig mix- 
* Less initial cost, by elimination of ing equipment for preparation. 
radiator and accessories. - — 
* No water supply problems. RRR RA . ; 
=| | ie I Analysis and comparison of 
* No freezing problems. OOOO | 
Secs ‘ , EE. emcee five methods used to pre- 
* Constant top performance an ee op role R 
: eames dict waterflood reserves 


dependability—whether operating # indie. 
in the tropics or the Arctic. ee aa, and performance 2) EF. 7. 


Guerrero, The University of Tulsa, 
and R. C. Earlougher, Earloughe 
Engineering Co., Paper No. 85l- 


* Light and easily transportable. 


* Low maintenance. 


* Long Life. 


35-B. 
Reserves and performance _predic- 
And now, the ‘VEGA’ is s AS) A tions obtained by each of five methods 


Ww 
factory-engineered into three standard ra 
ws 


packaged units for specific power per 


requirements in the oilfields 


on two actual waterfloods are shown 
| and compared with the actual case 
auiauacumeee | histories. ‘he paper presents all as- 
sumptions involved in each method 
and discusses them along with neces 
sary equations. Both theoretical and 
¥ EGA empirical concepts were considered in 

the study. Also included are the more 


important features of the application 














. bee of each method. 
al r-cooled d iesels 230-610 b.h.p. One of the floods contained gas, de 
pleted oil and oil sands whereas the 
These advanced-design diesels are backed by the world-wide Paxman after-sales other contained only oil sand. Results 
service which means men and spares whenever and wherever you want them. of the studv showed: 
1. Estimation of waterflood reserves 
based on empirical correlations can be 


DAVEY, PAXMAN & CO. LTD., COLCHESTER, ENGLAND og. with as eood or better degree of 


a member of the| RUSTON |Group Continued on Page 128 
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SEVEN MORE REASONS WHY IT’S GOOD 
BUSINESS TO DO BUSINESS WITH FORD! 


You save from the start with Ford’s traditionally low 
prices, and your savings continue with low operating 
and maintenance costs. These facts are documented by 
certified test reports from America’s foremost inde- 
pendent automotive research firm. Ask to see these 
reports. They’re on file at your Ford Dealer’s. 


In addition to these dollar-and-cents savings, the 
following bonus benefits are yours with Ford Trucks: 


1. Rigid quality controls give you the strongest safeguard 
of truck reliability ever. Modern, exclusive-truck manu- 
facturing facilities, with emphasis on quality every step 
of the way, are designed to give you a Ford Truck that 
is as free from defects as a truck can be. Tangible results 
of these high standards are Ford’s new warranties. 


2. Exclusive 100,000-mile warranty (or 24 months) on 
{01-, 477- and 534-cu. in. Super Duty V-8’s is the most 
liberal in the industry. Each major engine part (includ- 
ing block, heads, crankshaft, valves, pistons, rings), 
when engine is used in normal service, is warranted by 
your dealer against defects in material or workmanship 
for 100,000 miles or 24 months, whichever comes first. 
The warranty covers full cost of replacement parts... 
full labor costs for first year or 50,000 miles, sliding 
percentage scale thereafter. 


3. 12,000-mile warranty (or 12 months) on all 1961 Ford 
Trucks of every size is further evidence of the confidence 


ror more Gata on adcvertised procucts, use KReacers oervice Lords, ast poge tL 


Ford has in its quality controls. Each part, except tires 
and tubes, is now warranted by your dealer against 
defects in material or workmanship for 12 months or 
12,000 miles, whichever comes first. The warranty does 
not apply, of course, to normal maintenance service or 
to the replacement in normal maintenance of parts such 
as filters, spark plugs and ignition points. 


4. Special fleet financing can be arranged by your Ford 
Dealer. It’s available for owners of two or more trucks, 
and provides the opportunity to precisely tailor pay- 
ments to your income patterns or depreciation schedules. 
This fleet-fitted financing offers substantial savings and 
frees your working capital. 

5. Sales engineers and service specialists in 36 district 
offices are on call to solve special truck problems. Work- 
ing with both dealers and customers, these experienced 
truck men represent another extra step Ford takes to 
provide your continued satisfaction. 


6. Replacement parts depots at 26 strategic locations 
across the country quickly supply needed parts from 
ample stocks. Ford’s entire supply system is geared to 
give you faster service and reduce costly downtime... 
wherever you are. 
7. 6,800 Ford Dealers, including 280 specialized Heavy 
Duty truck dealers, can keep your trucks ready to go 
wherever they go. From coast to coast, fast Ford 
service—gas and Diesel—is always close at hand. 
From Super Economy pickups to Diesel-powered 
tractors, you can now fill every truck need up to 76,800 
pounds GCW with a modern, money-saving Ford Truck. 


Quality-Built...Maintenance-Engineered 
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FORD TRUCKS COST LESS 


FORD DIVISION. Ard Meter Company, 
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API ABSTRACTS continu 


iCCUracy than theoretical methods 


, , : 
resent avallable 


2. For the two floods studied. the 
Prats, et al technique and empirical 
methods resulted in the best fit with 


ictual performance 
, 

3. None of the methods investigated 
an be considered completely satis- 
lactory for the prediction oO water- 
flood reserves and performance. Some 
succeSS Can hye obtained with most of 
1] ' | | if} , les 

e methods iW prope ise IS nade ol 
experience and Cart Ss tanker tO allow 
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for the assumptions involved 


4. 


to the empirical, 


y= 


Analvtical methods, compared 
required about 10- 
) tlmes as manv man-hours for com- 


pletion. 


Effect of fracture-formation 
flow capacity contrast on 
well productivity )) ©. 2. Fast, 
D. H. Flickinger and G. C. Howard, 
Pan American Petroleum Corp., 
Paper No. 851-35-F. 

I his 
and analytical data 


the limited 


article experimental 


that 


pre SCTILS 
which show 


fluid-carrving capacity of 


WAYS TO DRILL 
OFFSHORE 


...and drill economically and efficiently. THE OFFSHORE COM- 
PANY has a quarter-century of drilling experience, including 14 
years in marine drilling. World-wide in scope, OFFSHORE will 
furnish the right combination of drilling unit, engineering and 
operations staff for your drilling situation. 





TENDER and PLATFORM 


Second oldest of the 6 offshore drilling methods, the Tender 


and Platform are regaining a well-earned place in the industry, 


becoming more prevalent in 


deep-water operations. THE 


OFFSHORE COMPANY can provide this type of tool, in- 
cluding design and construction of dependable, minimum size 


platform if requested, for use in water up to 200 feet deep. 


OWNERS AND OPERATORS OF THE LARGE 


THE 


——_—- a 


Box 1268 « Dickens 4-6703 
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T FLEET OF DEEP-WATER MOBILE 





DRILLING UNITS IN THE WORLL 


FFSHORE COMPANY 


BATON ROUGE, 


LOUISIANA 


ett etl meat, a tie 





Cable Address: OFFSHORE 
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hydraulically created fractures restricts 
productivity improvements that would 
otherwise result from using specially 
designed laree volume, high-injection 
Lhe 


crushing strength of sand requires a 


rate treatments. inherent low 


high concentration per unit area of the 


fracture to support the overburden 
This results in lower than. desired 
fracture capacity in’ wells regard- 
less of the sand size used. Vo over- 


come these limitations, special high 
strength metallic propping agents pos- 
sessing strengths many times greate: 
than sand have been developed. Sub- 
stituting special high strength prop- 
ping materials for sand will result in 
high fracture to formation flow capa- 
citv contrast and significantly increase 


post fracturing productivity 


Phe study resulted in the following 
conclusions 
1. The most promising method of 


! 


improving well productivity over that 


currently being attained from fractur- 


ine treatments is to increase fractur 
Capacity 

2. Capacity of sand-propped_ frac- 
tures in deep wells limits the produc- 
tivity from esent dav fracturin 
treatments 

3. Increasing sand particle size wil 


not signihicantly increase tracture Ca- 
pacity and Proauctuivils mn deep. hare 
rock formations 


4. Use of Aluminum all 


fracture-propping material in lieu of 


sand in deep wells should increase 
post-fracturing productivity 

5. Treatment costs using aluminun 
lloy can be appreciably reduced with- 
out seriously decreasing productivity 


benefits by tailing-in after a sand treat- 


ment with the high strength propping 


material 
6 A hieh flow capacity contrast 
between a hydraulically created frac- 


ture and the producing formation 1s 
required if maximum results in trac- 
turing are to be obtained. 


Fe ol 


pacity fractures should radically altet 


Lone range effects high ca- 
present concepts and practices con- 
cerning exploration, well spacing and 
completion, and secondary recovery 


prac tices. 


The effect of various mud 
types on pump volumetric 
efficiency by Jac k Marsee and 
P. J. Duran, Loffland Brother 
Company, Paper No. 851-35-G. 

Failure to achieve the normally 
accepted estimate of volumetri ef- 


Continued on Page 131 
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API ABSTRACTS continued 


ficiency has resulted in many errors 


in planning hydraulics programs. Such 
errors tend to destroy confidence in 
the reliability of hydraulic calculations 
and in the ability to prepare a hy- 
draulics plan. Further, when mud 
properties are the cause of low volu- 
metric efficiency, the reason for fail- 
ure to achieve the anticipated pressure 
is often not recognized. Also, loss of 
resulting from 


volumetric efficiency 


the characteristics of the mud 


type 
used is a minus value to be included 
in appraising drilling costs. The sig- 
nificance of this statement will become 
apparent as the effect of loss of volu- 


metric efficiency is examined. 


Engineered cementing op- 
erations to eliminate WOC 
time by William G. Bearden and 
Robert D. Pan 
Petroleum Corp. Paper No. 851- 


D-T, 


Lane, American 


Previous data available to the pe- 


troleum industry have shown that rel- 


tively low-strength cement is capable 
of supporting casing in oil wells. Re- 
cent developments in which the cas- 


ing-supporting ability of cement is 


evaluated under simulated bottom- 


hole temperature and pressure con- 
ditions show that by proper selection, 
WOC 
t to 8 hours. Under 


“waiting-on-cement” times 


may be 


reduced 
such conditions, the time required to 


perform the necessary rig operations 
becomes the limiting factor: therefore, 
revised rig operations to eliminate 


nonproductive time are suggested. 
Adoption of this procedure by the 
should effect a 


10,000 rig-days per year. 


saving of 


industry 


OTHER PAPERS 
Spring Meeting, Southern District, 
Division of Production, Shreveport, La., 
March 8-10, 1961 


API Specification for Subsurface Pumps 
and Fittings by Wayne C. Moody. Paper 
N 1-57-A 

Aut iti Tank Battery Delta Area, 
Louisiana, by R. H. Peacock. Paper No. 
926-6-A 


The California Company's New Mobile 
<0), Barrel Underwater Storage Unit 
by J. C Sparkman and W. E. 
Paper No. 926-6-I. 
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Analysis of Fracturing Pressures—Saca- 
tosa Field by W. M. Dowden and H. A. 
Wahl. Paper No. 926-6-L. 


Spring Meeting, Southwestern District, 
Division of Production, Albuquerque, 


N. M., March 22-24, 1961 


Continuous Core Drilling Rigs by 
Homer I. Henderson. Paper No. 906-6-A. 


Reducing Lease Operating Costs Through 
Better Supervision. Paper No. 906-6-B. 
by Hiram E. Bond. 


Controlling Paraffin Deposition with 
Parke D. Muir. 


Chemical Inhibitors by 
Paper No. 906-6-F. 


A Field Study Designed to Select a Tub- 
ing Program for Ellenberger Gas— 
Brown-Bassett Field, Terrell County, 
Texas, by F. E. Blount, B. C. Arnwine 
and R. J. Chandler. Paper No. 906-6-G. 


Two-Phase Flow: The Current State of 
Knowledge as Related to Some Produc- 
E. Dukler. 


tion Problems by A. 


Oil and Gas on Federal and Indian Land 
New Mexico and Four Corners by 
John A. Anderson. 


The Historical Pattern of Well Cost Re- 
duction and Trends by O. E. Mechem. 


You and Your Country by Jack Cox. 


Spring Meeting, Mid-Continent District, 
Division of Production, Tulsa, April 5-7, 
1961 


More Economical Drilling Operations by 
Warren L. Baker. Paper No. 851-35-D. 


Case History of the Lower Formations 


in the Hall-Gurney Field by D. C. Ward 


and C. H. Riggs. Paper No. 851-35-E. 
Selecting the Economic Prime Mover 
for Production Operations, by M. H. 


Halderson. Paper No. 851-35-J. 


Welded Cement-Lined Pipe for Corrosive 
Fluids, by R. W. Elliott and R. S. 
Ladley. Paper No. 851-35-K 


A Study of Core Invasion by Water 
Base Mud Filtrates Using Tracer Tech- 
niques by F. E. Armstrong and Keith 
Lovelace. 


A Study of Camrick Field by Howard S. 
Kunsman. 


q he Mohole Project 
by W. A. Roberts. 


A Progress Report 


The Earth Sciences: 
Gage Lund. 


Trouble Ahead by 


Competition, Challenge and Change by 
William H. Morris. 
Continued on Page 134 
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ENGINEERING 
ENTERPRISES, 
“INCORPORATED 


1200 San Jacinto Bidg. 
Houston 2, Texas 
CA 8-0386 


Patent Pending 
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Union Tuffy, Improves Famous Cut-Off Procedure! 








In 1952, after 3 years’ work with company field 
men, major oil companies and drilling contractors, 
Union brought out the first workable cut-off practice 
for rotary drilling. It has helped contractors get more 
service and save money on wire rope and to avoid 


down-time and costly fishing jobs. 


“Now for any ri 


Cut-Off Procedure Tables are Instantly Available 








a 
, Patt 
awe. 


Electronic Brain, the IBM “705” has now been 
used to create Union’s improved Electronic Cut-Off 
Procedure. It took 462 charts, with over 600,000 cal- 
culations, to cover all the variables. But now we have 
ton-mile charts that tell you the proper length and 
safe service for any 


time to cut rope for maximum 


drilling operation anywhere in the world. 


Union Tuffy pioneers again. Using the same magic brain that it takes to get 
missiles and rockets off the launching pad, Union presents the next great ad- 
vance in oil field wire rope cut-off procedure — an extension of the successful 
cut-off system which Union originated years ago. Union brings you this million- 
dollar service free. Try this improved Electronic Cut-Off Procedure on your next 
drilling operation. And be sure you specify Union Tuffy Standard Rotary Line, 
Union Tuffy Jackknife Rotary Line and the standard Union Oil Well Servicing 
Ropes. The best costs less on the long haul. For quick delivery, call your Union 


oil field supply store. 
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A Few Simple Charts are all you need-—probably 
©) or 6 -to cover all your drilling operations. No great 
mass of figures to wade through. The whole Electronic 
Cut-Off Procedure is really simpler, much easier to 
use, more accurate. In fact, it is an electronic simplifi- 
cation of Union’s own original cut-off procedure. 


ou? 


From 600,000 Calculations Made by “705” Electronic Brain 


New Personal Field Service comes with Union’s 
improved Electronic Cut-Off Procedure. Just outline 
your drilling plans. A qualified Union field man 
will bring the specific charts you need, and explain 
their use to you and your entire crew. Write Union 
Wire Rope, Armco Steel Corporation, 2104 Man- 
chester Ave., Kansas City 26, Mo. 


ARMCO Union Wire Rope 


WORLD OIL 
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ATLAST! A Tool Designed 
Especially for 
MILLING 
SECTIONS 


THE GRANT SECTION MILL is the only 
tool engineered and built for the specific job 
of milling sections. Nothing.can match it 
for its purpose. It permits savings of at least 





25% on rework costs over older methods 
~—and makes many a marginal producer 
worth rescuing. Here’s why: 

Broad, thick blades faced with frag- 
mented tungsten carbide normally mill 
30-foot sections in one trip with 

cutting surface to spare. 

Thick body walls take any torque or 
side pressure required for milling. 
“Body-Lock” design eliminates arms 

or extensions, prevents cutters from 
collapsing, bending or breaking. 
Positive retraction is assured. The 

Mill cannot hang up in the hole. 

The Grant Section Mill is easy to operate on 
any rig equipped with a rotary table—on 
drill pipe or tubing—and by any qualified 
driller following simple instructions. With 
only 4 moving parts, it can be inspected and 
redressed on the rig floor in 15 to 20 minutes. 
It is simple, rugged and requires practically 
no body maintenance. Thus, it is ideai 

for Overseas Or remote Operations. 

For full data, see the Grant Section of your 
Composite Catalog—or write direct! 





GRANT on Toon Company 


Main Office and Plant: 
2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIF. 
Offices and Warehouses in principal oil fields everywhere 
OVERSEAS BRANCHES AND AGENTS: 
ARGENTINA — Drillex — Buenos Aires * BRAZIL— Cia. Nacional de Son- 
dagens— Rio de Janeiro * CANADA-—Grant Oil Tool Co., Edmonton, Alberta 
— Pincher Creek, Alberta — Fort Nelson, B.C. * FRANCE (North Africa) — 
S.N. Marep, Paris * ITALY— Dott. G. P. Giacobino, Milano * LEBANON 
(Middle East) — Macridge Petroleum Equipment Supply Co., Beirut » 
MEXICO —“Enger Corp:’, Mexico City, D.F. * VENEZUELA — Servicios 
Industriales, C. A., Barcelona—Las Morochas— Maracaibo * EXPORT—R. S. 
Stokvis & Sons, Inc., New York 4, N. Y. 
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OTHER PAPERS continued 


Spring Meeting, Rocky Mountain Dis. 
trict, Division of Production, Casper, 


Wyo., May 3-5, 1961 


Economics of the Gas Producing Indus- 
try in the Rocky Mountain Area by Bob 
Greider. 


Prospects for Petroleum in Our Chang- 
ing Standard of Living by W. J. Borns. 


Rig Designs to Meet Changing Times 
by R. O. Childers. 


Drilling Cost Reduction in the Foothills 
Area, Canada, by James J. Sullivan. 


Formation Stimulation While Drill Stem 
Testing by D. H. Flickinger. 


Wire Line Three-Phase Bore-Hole Pro- 
filing by A. P. Roberts and Robert Sar- 
miento. 


A Study of Drilling and Completion 
Methods, Desert Springs Gas Pool by 
James F. Tadlock. 


The Denver-Julesburg Basin, A Study in 
Unitization and Waterflooding by A. M. 
Roney and N. J. Rubash. 


Spring Meeting, Pacific Coast District, 
Division of Production, Los Angeles, 
California, May 11-12, 1961 


Formation Fracturing in the San Joaquin 


Valley by Don Mack. 


Platform Design for Offshore Operations 
by Norris Shumate and Chuck Shields. 


Reduction of Drilling Costs by Scientific 
Organization by Jim Armstrong. 


Inhibited Drilling Fluids—Evaluation 
and Utilization by V. H. Sanchez. 


Drilling Problems in the Sacramento 
Valley by Vern Coates, Jr. 


Five-Spot Waterflood Performance EC-2 
Pool, Dominquez Field, California, by 


J. P. Murphy and D. W. Chenot. 


Fracturing Operations, North Tejon 


Field, by J. P. Lavery, Jr. 


Case History of a Small Gas Purification 
Plant—Edison Oil Field, California, by 
Floyd E. Schoonover. 


Gas Storage Under a Metropolitan Area 


by J. H. N. Ellis and T. C. McLean. 


Employe Evaluation Put in Its Place, by 
F. B. Loe, F. R. Schmeider and W. E 
Spear. 


Propane and Ethane Enriched Gas In- 
jected in the 14-12 Sand at the South 
Coles Levee Unit Field by D. J. Everitts 
and Hill Elliot. 
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Secretary of the Interior Stewart Udall (left) and Major J. R. 
Parten of Texas, special consultant to Udall and the Admin- 


Government leaders express their 


views on oil and gas issues during... 


the first 100 days 
of the Kennedy 
Administration 


MAY 1961 WORLD OIL 





istration on Oil and Gas, confer on proposed changes in the 
imports program scheduled for hearing this month. 


SPEAKER OF THE House SAM RAyBuRN says he can 
recall few parallels between the first 100 days of the 
new Kennedy administration and the historic “100 days” 
of President Roosevelt—only striking contrasts. 

“The times represent two entirely different worlds,” 
said the Speaker, looking back to the New Deal days of 
March 1933. At that time, Rayburn was chairman of 
the House Interstate and Foreign Commerce Committee 
and had much to do with the establishment of the Inter- 
state Oil Compact Commission. Then as now, he was 
a “team player” and helped Roosevelt implement his 
emergency program just as at present he is giving Presi- 
dent Kennedy powerful support in the forward move- 
ment to the “New Frontiers.” 

It is a far cry from the uncontrolled production of the 
East Texas oil field of the 1930’s; the NIRA’s “Blue 
Eagle” with its petroleum code; Interior Secretary Harold 
L. Ickes and the federal government’s oil conservation 
program. But there are a number of other oil and gas 
industry issues before Congress and the Kennedy admin- 


istration today. 


DEPLETION PROVISION 
In the mid-1930’s, Speaker Rayburn supported the 
27'/2-percent depletion provision for oil producers to en- 
courage the search for new oil reserves. Today, it still has 
his support although it is under attack from other 
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On the depletion provision . . . 


'... A democratic Congress enacted 
this legislation and the party has been 
in control of Congress for 28 years 
since it was enacted in 1926. Should it 
have been repealed, we could have 
done so long before today.’ 


—Sam Rayburn 


quarters inside and outside of Congress. On this issue, 
Ravburn said in an exclusive WorLp Ot. interview: 

“The depletion allowance for oil has been called a 
tax loophole for the oil industry. Well, it isn’t. This meas- 
ure was a precise and deliberate act of Congress, en- 
acted for good and sufficient reasons. Had it not been 
enacted, I doubt if there would be a single independent 
operating today. 

‘If it (the depletion provision) was changed materi- 
lly.” the Speaker explained, “the larger companies could 
simply raise their prices, but the independent operator 
would be severely handicapped. A Democratic Congress 
enacted this legislation and the party has been in control 
ol Congress for 28 years since It Was enacted in 1926,” 


“Should it have been repealed. we could have 


I 


he said 


done so lone before today.” 


NATIONAL FUELS POLICY 


The proposal for a national fuels policy study, spou- 
sored by the bituminous coal industry, is not experiencing 
the smooth sailing its sponsors hoped for in the Ejightvy- 
Seventh Congress, although it has impressive support 
from the Administration as well as in the Senate and 


the House 
he National Coal 


study conducted by a jolt committee ot the two houses. 


Policy Conterence wanted the 
but the Rayburn-controlled House Rules Committee has 
It has ruled that the house will have 
the Speaker 


decided otherwise. 


its own select committee—-appointed by 


On natural gas regulation... 


"... Any move to revamp gas pricing 
regulations which even potentially 
might offer the possibility of higher 
gas prices would get a cold shoulder 
from the consumer-conscious White 


House.’ 
—James M. Landis 
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On the Senate side the bill is under the control of 
Senator Clinton Anderson of New Mexico. who is now 
asking government agencies for their views on the need 
for such an energy study. 

Major segments of the oil and gas industry have gen- 
erally opposed the study charging that the coal industry 
is seeking to win by federal legislation a larger share 
of the fuel market which it cannot achieve through com- 
petition with oil and natural gas. While several principal 
oil industry associations have publicly withdrawn objec- 
tions to the study, industry representatives are working 
quietly in Congress to see that it will not be dominated 
by the coal industry, or end up with recommendations 
for end-use control and allocation of the over-all fuel 
requirement. 

Secretary of the Interior Udall says that a thorough 
study of the nation’s fuel and energy needs is what his 
department wants and what the White House wants 


OVERSEAS CREDITS FOR EQUIPMENT 


The disposition of applications for long-term overseas 
credits from the Export-Import Bank by American oil 
field equipment manufacturers will be the “proof of the 
pudding” as to whether the Kennedy administration will 
aid this industry with overseas sales, Washington ob- 
servers say. The Export-Import decision to reverse its 
policy and extend such credits, as it has not done in the 
past, came suddenly and, to most, unexpectedly. 


A spokesman for the Bank told Wortp Ot there is no 
“hocus-pocus” about the decision, but that the Bank, at 
present, would limit loans for the purchase of oil field 
equipment and not for new exploration programs, 01 


full scale refinery and pipe line construction 


fwenty-one equipment manufacturers had last year 
asked the Department of Commerce to help them get 
such foreign credits in order to compete in the world 


] ] 


market. Secretary Mueller turned them down 


But the manutacturers apparently went direct to top 
Kennedy administration levels: asserted it could mean 
from $200 to $300 million in new export trade, and that 
France, Italy, Japan and other nations were offering 
such assistance to their manufacturers for sales to coun- 


oy 
| 


tries with nationally-owned oil industries. 


Secretary of the Treasury Dillon, Secretary of Com- 
merce Hodges and White House economists advised the 
bank to reverse its policy which was originally adopted 
to extend no credit where countries——like Mexico—had 
nationalized their oil industries. But the dispatch with 
which Export-Import processes oil field equipment loan 
applications should reveal just how far the policy has 


actually been reversed. 


BUSINESS TAX INCENTIVES 


Representative Hale Boggs (D-La.) and other top 
members of the House Ways and Means Committee, sa 
there is a very good chance of enacting at this session 
some effective business tax incentives which have been 
under study by the committee for more than two years 
The White House has indicated it will make tax reform 
one of its major objectives. 


Whether the 


faster amortization, more favorable depreciation s hedules 


“incentives” will come in the form ol 
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G&H Offshore 
7 Can Tow It... Anytime 
ed 
re Specialists in Gulf Coast tidelands 
uel and deep sea towing. All assignments 
handled with speed, safety, efficiency 
igh and economy. 
his With diversified marine experience, 
G & H Offshore operates a modern fleet 
| of diesel tugboats. Seasoned, licensed 
seamen are working partners in your 
| offshore tow. 
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On overseas credits for equipment... 


.. There is no “hocus pocus” about 
the decision to allow long-term credits 
for overseas sales of oil field 
equipment. However, at present, explor- 
ation programs, pipe lines, and 

refinery construction will be excluded.” 


—Export-Import Bank 


other form of tax credits remains to be seen 


or some 
Chere will be, as usual, efforts to eliminate so-called tax 
loopholes, “unwarranted special privilege tax benefits” 


and to revamp income tax brackets. 

lo help eliminate plant obsolescence, stimulate indus- 
trial modernization to meet foreign competition in world 
trade, and to step up domestic business activity, an all- 
out effort is being made to give at least part of the Presi- 
this field congressional blessings at 


dent’s program in 


this session 


GASOLINE TAX——-ROAD PROGRAM 


Another major tax move to get underway during this 
“first 100 days” of Kennedy administration is the 
sweeping tax support program for the $40 billion federal 
the 
as the 


the 


interstate road program. The oil industry, through 
API, and the major highway organizations 
AAA and the National Highway Conference 


ing to eliminate one cent of the present “temporary” 


such 
are fight- 


federal gasoline tax 

President Kennedy 
said that the road program is “off the track” and behind 
schedule, and the White House has asked for substantial 
increases in the taxes on diesel oil, tires, trucks, as well 


+t cent 


and his economic advisors have 


as retention of the fourth cent of tax on gasoline. 
Because there is such widespread support in Congress 
for the the 
need to keep revenue apace with spending to avoid defi- 
a compromise program is almost certainly to be 


highway program, and because Democrats 
cits, 
enacted before the last of June. 


OIL IMPORTS PROGRAM 
The Department of Interior is expected to come up 
and program for the importation of 
May. A effort 


some congressional leaders to effect a substan- 


with 1ts policy 


foreign crude in concentrated will be 
made by 


tial cut back in present crude quotas. 


Udall and the administration lost no time 
in rescinding President Eisenhower’s last minute imports 


secretary 


order for residual oil, in carving out 15 percent of the “his- 
toric’ residual allocations for other importers, and in put- 
ting the program on an annual basis rather than quarterly. 
It is now expected that crude imports will also be put 
on a longer term schedule. 

While the residual program was far from pleasing to 


the coal industry, the program was retained largely to 
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prevent wholesale conversion from coal to other fuels, 
and to maintain, in the name of National Defense, a dual 
supply of fuel on the Atlantic seaboard. The Adminis- 
tration has also reaffirmed the “open door” policy for im- 
ports from Canada and Mexico, as long as they do not 
bec ome excessive. 

While there still is no precise blue print for the re- 
organization of Interior’s oil, gas and coal agencies, plans 
are definitely on the board to strengthen the Office of 
Oil and Gas and the Oil Import Administration. There 
also is a move to bring about to a greater degree concen- 
the government’s oil and affairs in the 


tration of vas 


Department. 


AREA GAS PRICING 


With two new members on the Federal Power Com- 
mission and with major hearings on FPC’s proposed area 
pricing system for independent gas producers scheduled, 
the Kennedy administration is set to study policy which 
could have a far reaching effect on the industry. 


Whether the results will include congressional action to | 


simplify gas regulation and pricing is one of the major 


cuessing games in Washington. | 


Representative Orin Harris (D-Ark.), chairman of the 
House Interstate and Foreign Commerce Committee, has 
introduced a new version of his perennial gas bill, and 
there appears to be growing sentiment, from President 
Kennedy and others, to exempt from FPC regulation the 
smaller independent gas producers. Too, the FPC has 
been under such bitter attack by James M. Landis, ad- 
visor on government agencies to the President, that some 
radical changes at FPC can be expected. 

Any 
even potentially might offer the possibility of higher gas 
the 


revamp gas pricing regulations which 


move to 


prices would get a cold shoulder from consumer- 


conscious White House. Landis says, however, the exemp- 


tion of small producers would not affect the price of gas, | 


and that a reasonable and enforceable method could be 
found to the has not 
closed the door on the Administration asking Congress 


regulate larger companies. He 


to enact whatever amendments to the Natural Gas Act 
found necessary to simplify and streamline natural gas 
reculation. 

What has brought about principal White House con- 
cern has been the pile up at FPC of construction permits, 
which Landis told Wortp Ou 
as a half-billion dollars. 


could amount to as much 


“DUMPING”. OF NATURAL GAS 
The Court’s decision, upholding the Federal Power 
Commission’s ruling restricting the trans- 
mitted to Consolidated Edison of New York for use to 


use of gas 


combat has been hailed by the bituminous coal 


industry as a significant conservation move. One of the 


smog, 


coal industry’s major concerns has been to eliminate the 
“dumping” of natural gas under industrial boilers. 

A somewhat similar case has come in for attention, a 
contract with Tennessee Gas Transmission to transport 
gas from Texas, through Mexico to California for the | 
Southern California Edison Company. An FPC spokes- 
man said that the court indicated that each such case 
would stand on its own merits and that the agency had 


The End 


proceeded in the latter case on that basis. 
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Your industry at work 





A monthly roundup of items of interest 
about people, companies and associations 


Midwest Oil Corporation 
Gives to College Foundation 


| Midwest Oil Foundation, 
! by the Denver based Midwest ()il 
( ration, has conti buted $5,000 to 


sup- 


, 
on and development 


ited more than $30.0 


Has 


firn 
1) to Mines 
Dr. John W. Vanderwilt, 


of the mineral engineert 


rding to 


used 
| \ll 


1} 


recent contribution will be 

area ol reological TCSCATE 

funds from Midwest Oil hav: 

‘ 1 this area of study and s rel 

| Colorado School of Mines | 

1 private, non-profit organization 

ks private funds for Mines, a 
pported institution. Organized 

the CSM. Foundation is now 

re than $1 million. At present, 


esearch 
ounda- 


k of the foundation’s expenditures 
for faculty improvement. The 
on has, as its goals, faculty and 
Inip \ Tile and increases In 
rship and fellowship funds 


Conoco and Pauley Pan Am 
Sign Mexican Agreement 
Continental Oil Ci 
Pan American Petroleum Company, a 
Pauley Petro- 


mpany and Pauley 
lv owned subsidiary of 

Inc., have signed an agreement 
vhereby Continental will join with Pauley 

the March 5, 1949, contract 
Mexicanos (Pemex) for the 
xploration and drilling of the tidelands 


i part of the Bav of (¢ ompeche, Mex- 


with 


Operations will be continued by 
Pauley Pan American operating under 
he name of CIMA 

Pemex’s new Santa Anna field is now 

x developed in the offshore area. This 


eld now has $ wells produc ng In excess 


of th capacity ot the line 


1 to 5,300 barrels per day. 


existing pipe 
1 Is limitec 
\ second pipe line, capable of delivering 
) ) barrels per day is presently unde 
Four 


pleted from a 12-well platform and drill- 


nstruction, wells have been com- 


ng is continuing. 


Texas A&M College Authorized 
To Procure Analog Computer 
A&M College has been author- 
zed by the U.S. Army Signal 
ind Development Laboratory to procure 

» W00 general purpose analog com- 
puter to be installed at the college’s Data 
Processing Center. 


I Xas 


Re SCAT h 


to be 


I} new 


computer facility pro- 
ded by ( omputer Systems, In con- 
sists Of four 5800 DYSTAC analog com- 


[his computer 1s the onlv svstem 
lynamic memory, high-speed repeti- 
sharing of 


peration and 


Duter el 


time- 


com- 
ements. Capable of providing up 
MAY 
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to 500 solutions per second, the computer 
quickly and economi ally solves such 
differential 
tions, multiple nts eration, difference dif- 


problems as partial equa- 


ferential equations, etc. Its addition to 


existing digital facilities in the Texas 
A&M Data Processing Center will give 
the college computional capacity and 


potential unmatched by any other edu- 


cational institution. Completion of the 
installation of the computer is anticipated 
Student training and industrial 
also planned. 
Computer usage for the 


for June 
research are 
first few 
research in 


years 


Ss primarily committed to 
objective meteorological forecasting on 
ULSASRDL with the Depart- 
ment of Oceanography and Meteorology, 


Texas A&M. 


Weaver Oil and Gas Newly 
Formed Texas Corporation 

Dr. O. D. Weaver, Jr., geologist and 
petroleum consultant, has formed Weaver 
Oil and Gas Corpora- 
tion with home offices 


contracts 


at 3105 Preston Hol- 
low Road, Fort 
Worth. 


The firm’s primary 
activities will be geo- 
logical research and 
the exploration, drill- 
ing and development 
ot prospects created 
by the company’s re- 
program. An 
program 
purchases 





search 
integrated 


Weaver 


of acreage 
and drilling will be carried out primarily 
in the Appalachian Basin states of New 
York, Pennsylvania, West Virginia and 
Ohio. Natural gas will be the primary 
object of exploration in the eastern states 
with research to be carried on in second- 
ary recovery prospects in West Virginia 
and Pennsylvania. 

lo facilitate its handling of this pro- 
gram, an eastern district office has been 
opened at Canandaigua, N. Y. Joe B. 
Jamar is the geologist in charge. The firm 
has recently acquired 35.000 acres in the 
active Medina gas play in north-central 
New York State. 

Officers of the 
Weaver, president, Jamar, vice president, 


and A. J. Weaver, 


corporation are: Dr. 


secretary-treasurer, 


Steinhorst Operators’ Extend 
Services to Ark-La-Tex Area 


Steinhorst 
petroleum engineer and management con- 


Operators’ Service, Ine., 


sultants with home. offices in the Oil 
Center, Lafayette, La., have announced 
the extension of their services to the 
Ark-La Tex area, 

R. D. Dick Michaels, petroleum 


engineer, formerly drilling and production 


For more data on advertised products, use Readers’ Service Cards, last page 


















INCREASE 


PROFITS 
WITH 


REDA 
Submergible 


REDA GIVES YOU THESE 
COST SAVING FEATURES 
AND DOES THE JOB 
BETTER! 








@ Lower cost for 
installation, operation 
and maintenance. 


e 250 to 18,000 BPD 


capacities 
e@ Depths to 10,000 ft. 


@ Corrosion-resistant 
construction 


e Long life — dependable 
service 


e A complete line 
to meet pumping 
requirements 


ond 


INVESTMENT COST IS 
FAR LOWER WHEN YOU 
CHOOSE REDA FOR YOUR 
PUMPING NEEDS. 














Write or call for more information. 
Reda engineers will be pleased to assist 


and help plan a OF U4, 
so R ‘Ty 
your operations. Jeeentians. 








REDA PUMP CO. 


BARTLESVILLE, OKLAHOMA 


Manufacturers of submergible motors and pumps 


for over 35 years for oil, brine and water 
wells, gasoline and jet fuel 
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and (sas 
S.O.S.. Inc 
Mich: 
La 


uy for Crescent Oil 
Corporation, will represent 
expanded area 


ic ls 


eport 


Anderson-Prichard Sells 
Producing Properties Areas 


The acquisition of the producing and 


ties of Anderson 


developed prope 
Prichard Oil Corporation by Union Texas 
and Frankfort 


Nat iral Gas ¢ orporation 
() ( ompany has Deel 
] at Mars! ill and ¢ 


innounced by 


ward arrol Bennett, 


sidents of the two con panies Frank 








it's powered 
by a 37-hp 
WISCONSIN 






and 


fort is a division of Joseph E. Seagram 
& Sons, Inc. 
The transaction which was completed 


March 31, 1961, is effective as of Novem- 


ber 1, 1960. Union acquired a five-sixths 
interest and Frankfort a one-sixth interest 
in 77,000 producing acres and 1,127,000 


undeveloped acres. The producing prop- 


erties are located principally in Texas, 
Oklahoma, Kansas and New Mexico, and 
include approximately 1,150 net produc- 


ing wells with a daily average net pro- 
duction of approximately 16,000 barrels 
of oil and 40,000,000 cubic feet of gas 

As a part of the transaction, Union 


Anderson-Prichard certain 
located in Texas 
these properties in 


Frankfort 


transferred to 
properties 
and 

transferred to 


producing 
Louisiana, 
be en 


turn have 


a 


WISCONSIN-POWERED 
pneumatic bulk 
transport consists of 

a trailer-mounted Dowell 
twin-pump unit and a 
37-hp Wisconsin Engine 
direct-connected to a 
Gardner-Denver air 
compressor. 





air-operated bulk transport 
speeds cementing of oil wells 


ry 

| he Wisconsin-powered unit 
low- 
Its 
at a dis- 
50 cu. 
assures continu- 


shown is tailored for fast, 
cost cementing of oil wells. 
capacity of 590 cu. ft. 
charge rate in excess of 
ft. per minute 
ous mixing and cementing, re- 
gardless of job size. 


The plant is extremely flexible. 
The manifolds on each of the 
twin-pump units are arranged 
for discharging cargo through 
the surge tank in the rear ~— or 
through one on any other trans- 
port. Thus you can use a single 
surge tank to unload a fleet of 


WISCONSIN 


MOTOR CORPORATION 
Milwaukee 46, Wis. 





transports without moving them 
or the mixing hopper. 


The 37-hp VG4D is precision- 
built for continuous mixing and 
cementing. Its high torque takes 
changing loads in stride without 
stalling. Heavy-duty design and 
air cooling combine to give the 
most power service with the 
least care over a wide range of 
temperatures. 


Let us tailor the Wisconsin En- 
gine you need for your utility 
units. Sizes 3 to 56 hp. Get 
Engine Bulletin S-254 


WRITE TO HARLEY SALES CO. 

619 SOUTH MAIN STREET ® TULSA, OKLAHOMA 
3420 MC KINNEY AVENUE ® HOUSTON, TEXAS 
805 SOUTH MAIN STREET ® WICHITA, KANSAS 
Oil Field Distributors for Wisconsin Engines 
and all types of Utility Units 





World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


3-286 


For more data on advertised products, use Readers’ Service Cards, last page. 





Texas American Oil Acquires 
Interests in West Texas Wells 

Texas American Oil Company, Mid- 
land, Texas, has acquired interests in 30 
producing wells in West Texas. Amount 
of the from B. W. Wiseman, 
also of was not disclosed. 

The properties pur- 
chased approximate 20 
percent working interest in 18 oil and gas 
5 of which are dual producers in 
and Embar fields of Ector 
County, the Martin and McFarland east 
fields of Andrews County and a royalty 
interest in 12 10 of which are dual 


purchase 
Midland, 
Permian 
involve an 


Basin 


wells, 
the Goldsmith 


l wells, 
produc ers 


North Star and Westwater 
Boards Approve Merger 

An agreement to merge North Star Oil 
Company with Westwater Corporation of 
Midland, Texas, has been voted by dire¢ 
tors of both companies. Subject to their 
approval of the merger plan, North Star 


STO kholde rs will receive one and one-half 


shares and Westwater stockholders on 
share of the combined company for each 
share now held. 

The merged company will be known 


as North Star Oil Corporation with 
William Moss, president of original North 
Star, slated to become its new president. 
Corporate offices will be maintained 1 
Angeles and Dallas under the direc- 
tion of Charles C. Green, Jr., former 
president of Westwater. 


Los 


Jack C. Vaughn, Dallas; Christian R. 
Holmes, San Francisco and San Antonio; 
LeRoy Hines, San Francisco; J. E. Bros- 
seau, Santa Fe, N. M.; Moss and Green 
will make up the slate for the new six- 
man board of directors, with Brosseau 
designated for the vice presidency and 


Ervin C. Philpy, Midland, Texas, secre- 


tary-treasurer. 


Cities Service Completes 
Purchase of Canadian Properties 
Cities Service Petroleum Company has 
completed the acquisition of certain U.S. 
and Canadian producing properties of 
Felmont Petroleum Corpor: ition. 
The producing properties include 
000 acres of leases producing ae 
mately 4, rye of oil and_ four 
million cubic feet of gas daily. Properties 
are being pee Aca into the Cities 
Production Division. 


550 


Serv i ce 


Research Exploration Announces 
Merger and Change of Name 


Geosonic Corporation is the new corp- 
orate name of Research Exploration, Inc., 
after its recapitalization resulting from a 
merger with Exploration Associates, 
Triton Drilling Company, Rex Drilling 
Company and Electronic Systems. 

Geosonic, established in 1945 by J. F. 
Freel, president, and Robert B. Briggs, 
vice president, will have four operating 
divisions, Geophysical Exploration, 
Rotary Drilling, Applied Research and 
Electrical Systems Manufacturing. Head- 
quarters for all four divisions will be 
maintained at the company’s plant and 


laboratory located at 5134 Westheimer 
Road, Houston. 
WORLD OIL MAY 1961 
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ties THE AMERICAN HY-STABIL’ 

7 The American HY-STABIL* liquid hydrocarbon stabilizer PUTS THE PROFIT 
a IN THE PRODUCER'S POCKET. The American Tank and Steel Corporation 
has developed this piece of equipment for use where small liquid volumes 
cannot economically justify conventional expensive stabilizing equipment. 
four Find out today how the HY-STABIL* can mean greater profits for you! 
For information, call or write your American Tank and Steel representative. 


AMERICAN TANK AND STEEL CORPORATION 
P.O. Box 1110 @ Phone DAvis 5-5041 
FARMINGTON, NEW MEXICO 


ces 
e 
or p- 


[ne., P.O. Box 134 AME RICAN P.O. Box 944 


Phone MAine 4-3821 Phone EMpire 2-2093 


wie Liberal, Kansas Rock Springs, Wyoming 


ates, 


i 71 4 xo Guat 


. F. 1915 Olive CWS TANK COMPANY, LTD. 


iggs, Phone Florida 5-0016 403 Lancaster Bldg. 
ting Denver, Colorado Vee) TON Calgary, Alberta, Canada 
‘10n, 
and | 
ead- “IF YOU WANT THE BEST. . . SEE AMERICAN FIRST" 

be The HY-STABIL* is one of a complete line of oil and gas production equipment manu- 


and factured by American Tank and Steel Corporation. 





mer *Trademark registration and patents pending 
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ECONOMY @ SERVICE @ SAFETY 


There's no danger of over-buying when you 
specify W. C. Norris Well Head Equipment, 
for the Norris line is a complete line .. . with a 
wide range of tubing and casing heads engi- 
neered to meet your actual needs. Norris heads 
offer you high selectivity ... true economy . 
without sacrificing design, service or safety. 
You can buy with confidence when you buy 
Norris. Write for prices and complete literature 
today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 


W. C. NORRIS DIVISION 


CORPORATION 


WORRIS P.0.BOX 1739 «+ TULSA, OKLA. 


BRANCHES: Great Bend, Hous- 


{ WELL HEAD EQUIPMENT 


: ton, Kilgore, Odessa, Wichita 
Falls, Salem, Casper, Farmington 
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. . ro a 
ducing Properties Acquire Men in the industry 
perties of Shoreline Corp. 
eee ©) orale | ; W. A. Maley has joined the headquarters Arnold F. Kaulakis has been elected a 
' es staff of Humble Oil & Refining Com- vice president and member of the board 
Shoreline pany as assistant to the vie president for of directors and executive committee of 
Corpor fs \ntonio exploration Esso Research and Engineering Com- 
Robert J. Bradk hair- Leland C. Burroughs has been loaned by = P#"Y: 
itive Shell Oil Company to the American Pe- |, E, (Larry) Scott, petroleum industry 
’roducing Properties, I the troleum Institute for a two-year assign land specialist in offshore exploration and 
ee ee pee ment. Burroughs will spend full tin production, and until recently division 
= = te aa with the API as consultant on abatement land supervisor for Standard of Cali- 
? — of air and water pollution and as execu- fornia, has been appointed assistant. to 
properties involved consist of = tive secretary of the API Smoke and the president of Pauley Petroleum, Inc. 
IIs ited in the states Fumes Committee 
xas, Oklahoma, Kansas, Nebraska, John C. Bayless has been added to the 
s, New Mex . Colorado and Penver firm of Doeringsfeld, Amuedo 
Ss approximately) ; and Ivey, Consulting Geologists, as man- 
s of undeveloped Ses iger of 1 ngineering Geology Operations. 





L. E. Scott W. L. Naylor 


William L. Naylor, senior vice president 
of Gulf Oil Corporation, has retired after 


a career of more than 40 vears with the 
company 

Grier D. Zimmerman, formerly manage 
of operations in Argentina and Bolivia 
for Kerr-McGee Oil Industries, Inc., has 
become general manager of foreign and 
dome Stl drilling Ope rations, with head- 


quarters in Oklahoma City, reporting to 
A. T. F. Seale, vice president-operations 
G. Otis Danielson, manager of drilling 
operations, will continue in his present 
capacity and, in addition, becomes as- 
sistant to the general manager of drilling 
operations. Leo P. LeBron, formerly 
manager of operations in Venezuela, has 
been named manager of foreign drilling 
and reports to the general manage 
Norman Baxendale will continue _ his 
duties as regional superintendent, Mid- 
Continent and Rocky Mountain drilling 
operations and reports to the general 
manager. Paul D. Romano, formerly 
drilling superintendent at Mendoza, Ar- 
gentina, succeeds Zimmerman as man- 
ager of Argentine and Bolivian drilling 
operations with headquarters in Buenos 
\ires. Joe E. Tracy, formerly adminis- 
trative assistant to the general manager 
in Venezuela, has become superintendent 
of drilling and marine operations in 


Maracaibo, reporting to the manager ot 


foreign drilling. 


Robert H. Frick, attorney in the Stand- 
ard Oil Company (Indiana) general of- 
fice Law Department, has assumed a 
position on the staff of Societe Civile 
Amoco in Paris, France, Standard’s for- 
eign market study group. 


Jay S. Handley has been elected vice 
president in charge of drilling, produc- 
tion and production engineering for 
Texas Gas Exploration Corporation. He 
will be in charge of all drilling and pro- 
duction operations for exploration. 
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OMl- 


Inc. 


igel 





The question of dependable, efficient power 
for oil field pumping has been answered time 
and again with economical utility electric 
power. In most instances there is no substitute 
for the savings in maintenance, money and 
manpower provided through the use of pur- 


A list of P.E.P.A. members 


will be furnished on request 


PETROLEUM ELECTRIC 
POWER ASSOCIATION 


BOX 35006, DALLAS 35, TEXAS 
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TO PUMP 


OR NOT TO PUMP EFFICIENTLY 


IS THE QUESTION 
and PEPA has the answer 


chased electric power. And this record of 
efficiency is not restricted to any one section 
of the petroleum industry. From the oil fields 
to the refinery it will pay you to investigate 
possible savings you may derive. Contact your 
Utility Electric Power Company for details. 
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Men in the industry production manager for Continental’s 


CATC marine region which conducts 
offshore operations for Continental and 


CUT STUCK 
SAND LINES 









Darrell E. Smith, formerly district ex three other companies. O'Leary will 
INSIDE ploration superintendent for Pan Ameri- headquarter in Houston 
can Petroleum Corporation at Shreve- 
TUBING port, La., has been named to a similat Asiatic Petroleum Corporation, Shell 
post at Midland, Texas, succeeding N. T. Caribbean Petroleum Company, Carib. 


Brasher who recently resigned. Also, bran Oil Company and Asiatic Petroleum 
Hsin-Yi Ling, Dr. Karl W. Klement, Company (Texas) Limited, have moved 
Karl R. Newman and Donald W. Engel- from 50 West 50th Street, New York. 
hardt have been added to the Geological N. Y.. to One Rockefeller Plaza. New 
Research Division. They will specialize York, N. ¥ 


in palynology research 


KINLEY <3 
SAND LINE 
CUTTER 


J. C. KINLEY CO., Licensees 


ABILENE, TEXAS 


Guillermo Rodriguez-Eraso has been 
John P. McNaughton has been elected a elected to the board of directors of Creole 
vice president of Broseco Corporation, of Petroleum Corporation, the Venezuelan 
Maryland, and will manage the newly affiliate of Standard Oil Company (N.J.). 
opened Fort Worth offices of the firm in 
the Mutual Savings Building. He will be 
assisted by J. R. French as geologist and 


Eads Engineering Services, Inc OR 2-8655 geophysicist, and Mrs. Joy Prince, sec- 
Dunnam Service & Equipment Co OR 2-533! psi 

BAY CITY, TEXAS—J. P. Graham Cl 5-4526 retary 

CASPER, WYOMING—C. A. White 3-5264 

FULLERTON, CALIFORNIA—Dyna-Log. LA 6-1184 

GLENDIVE, MONTANA—C. A. White EM 5-3833 


HOBBS, NEW MEXICO John W. Brice has been named vice pres- 





Horne Well Service Co 3-5396 . . . 
KILGORE, TEXAS. ° ident ot the Central Region offic e al 
Davis-Kemp Tool Co., Inc 5541 ; > . Pe Hine \ 
LIBERAL, KANSAS—Rainbo Service Main 4-359 Tulsa of er Oil & Refining Com- 
LINDSAY, OKLAHOMA ‘ . c ee 
OeAY, CELA nagepaaas pany, and R. O. Goodykoontz has been 
MIDLAND, TEXAS named general managet 
Luccous Service & Eaqpt. Co MU 2-831! 
NATCHEZ, MISSISSIPPI 
Davis-Kemp Tool Co., Inc 2-302! 
NEW IBERIA, LOUISIANA R. L. Adams has been promoted to 
Klein-Deco Wire Line Service EM 9.6632 | f C tin ntal Oil 
OKLAHOMA CITY, OKLAHOMA general manager o on enta 1 , i > 
BL AROBA CITY. | Epes ; . G. Rodriguez-Eraso John Post 
STERLING. COLORADO Company's western region, with offices 
Cable Drilling, Tem Well S LA 2-476! : ° > ; 
VIDALIA, LOUIStANA. oe in Los Angeles. | he western region 1s John Post, direc tor ot industrial and per- 
Davis-Kemp Tool Co., Inc ED 6-4224 , : . ‘ . . ns< ’ —— , - Y J 
WHITTIER, CALIFORNIA responsible for Continental’s exploration SOM" / " — ns, we ye Oil Com 
Kline Wire Line Co OX 3-273! . ‘ute . any as = < ; < < 4 
WICHITA FALLS, TEXAS and production operations in California, Powe, ae EC Re Caen of the 
Eads Engineering Services. Inc 766-093! ) Washi - - ovr .... Social Security Committee of Texas Mid- 
WILLISTON, N. DAKOTA Oregon and Washington. F. T. O’Leary C eens C08 oat Gea & rar Pos 
C. A. White GR 3-6555 h nema . he ontinent ll anc sas Association. Post 
as ee < *( Oo u ee d < as xe ° ° ‘ 
; aia —— succeeds Sam H. Field, Mobil Oil Com- 





pany, Dallas, who took a post in Mobil’s 
New York office 


Frank H. Walk & Associates has changed 
the name of the firm to Frank H. Walk, 
Gerald M. Haydel & Associates. 


- (|) 
ih 





J. O. Sanders, formerly assistant general 
manager, production, for The California 
Company Division of California Oil Com- 
pany, has been appointed to the new 
position of general superintendent, Pro- 
duction Department. Glen N. Hile, senior 
consultant, retired after 37 years of 


| 

GIVE of 
DEPENDABLE » | 
LOWER |" | 
LIFTING ff | 
costs _ | 


FOR PRIMARY | 
AND SECONDARY ™ 
RECOVERY 


Oversize Pumps: 1% Bore for 2°’ Tubing, 
2%" for 2'"' Tubing, 2'2"° for 3” Tubing. 


Sery i e 


Ray C. Adam has been named vice presi- 


dent and general manager of manufac- 


turing for Mobil Oil Company. 


William M. Allen has been elected a 
member of the board of directors of 


Standard Oil Company of California. 


W. F. Eiting, Jr., Humble Oil & Refining 

Company's Mattoon, IIl., area manager. 
I has been named assistant general manage! 
in the company’s central region office in 
Tulsa. A. L. Deaton, regional associate 
counsel in the Tulsa office, succeeds Eit- 
ing at Mattoon. Also, Captain Milton 
Breece has been named operations man- 
ager for the company’s Marine Division. 
He has been manager of the company’s 


Port of New York office. 
orm h Son. A Rimrock Tidelands, Inc., have announced 
es COMPANY the moving of their headquarters from 


New Orleans to Shreveport, La., 7074 
Montgomery Street. 
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They’ve both got a “business end” 


In a pistol it’s the muzzle ...and in oil country tubular 
products it’s the threaded connections. This is a vital area 
that helps determine performance “‘life-or-death.” 

And it’s here that CFI Seamless Casing and Tubing 
really has what it takes for success. 

Every thread is cut by modern machinery — then 
checked by a contour microscope that determines absolute 
accuracy of angle and form. No weak links survive to 
render hundreds of feet of pipe worthless. 

In short, CFsI Casing and Tubing holds up on the job, 
but never holds you up on the job. It’s available in 
sizes from 23%” to 954” O. D. and meets API specification 
STD 5A. Ask your CFxl salesman for complete details. 

The Colorado Fuel and fron Corporation 


Denver + Oakland + New York 
Sales Offices in Key Cities 
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Hamer ‘“D” 
Plug Valve 


Ser 1eS8 














. . . only valve to stay in 
service, operating 800 
times per day at 10,000 psi. 


Hardy-Griffin Engineering Corporation’s 
program of testing 800 joints of oil field 
tubing a day at pressures of 10,000 pounds 
had been a valve killer with failure often 


occurring two or three times a day. 


A HAMER “D” SERIES 2” MODEL 
DR1I50W PLUG VALVE was placed in 
service in January, 1959, and OPERATED 
FOR THREE MONTHS WITHOUT 
MAINTENANCE. The were 
then reversed and used another three 
months, then replaced. The HAMER Valve 


always seals bubble tight. 


segments 





For reliable valve service talk to your 
Hamer Valve specialist. 
9K Chiksan Swivel Joint allows quick coupling of pipe to 
pressure unit ... holds pressure without leaking. 
Sane —_ 
@ 9 7 WELL EQUIPMENT MFG. CORP. | ~** 
Vv EGU HOUSTON. TEXAS ty sal 
PS ’ my, Division of CHIKSAN COMPANY a subsidiary of Me 
: FOOD MACHINERY AND CHEMICAL CORPORATION ® 
ao fF ( ) m 
> (A bh) an 
“SE - ‘on we | . } FEN 
— <7 
WwECO CHIKSAN — HAME HAMER 
UNIONS SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 





Re estas ie ee 


For more data on advertised products, use Readers’ Service Cards, last page 


Men in the industry | 














and 


L. F. Ivanhoe, consulting geologist 

physici Bakerstield, Calif., has an- | 
~ nounced the transfer of his office to 22] 
Nieto Avenue, Lone Beach, Calif 





A. T. Proudfit a 


E. Lowry 


Harry A. Jarvis has 
elec ted presi- 
Creole Pe- 


been 
dent of 
troleum Corporation, | 
succeeding Arthur T, | 
Proudfit who has re- 

signed. At the 
Leo E. 


( le ( ted 


same 
time, Lowry } 
Was vice CX- 


ecutive v 1¢ ce presi- 
dent, the position tor- 


merly held by Jarvis 


H. A. Jarvis 


Mostini has been appointed 


assistant to the 


Paul FE. 
executive 
eral manager of producing and manu- 
facturing for Mobil Oil Francaise, an | 
afhliate of Mobil International Oil | 
Company. 


assistant gen- 


Millard Galvin has been named assist- 
ant to the President of Sunray Mid- 
Continent Oil Company, Paul E. Talio- 


ferro. 


James V. 


C. Malcolmson, general man- 


ager of the Marine Department of 
Texaco Inc., has been elected a_ vice 
president of the company. 


Charles FE. Reeder, vice president and 
manager of exploration for the Rocky 
Mountain Area, 
with Flank Oil Company, Denver 
Denver as an 


has severed connec tions 


Reeder will continue in 
independent operator with offices at 24 
South Milwaukee Street. 

Wayne H. Walker has been elected 
vice president, administrative for Pan 
American International Oil Corporation. 
Pan American International is the over- 
seas subsidiary of Pan American Petro- 


leum Corporation. 


Frank H. Bacon has retired as general 
attorney of Cities Service Petroleum 
Company. Cecil C. Cammack has been 
appointed assistant general counsel; 
George Conger and R. O. Mason, gen- 
eral attorneys. Roy Z. Johnson, chief title 
attorney. David O. Dillon, George Gil- 
bert, Frank Jones and Robert LeBlanc, 


company attorneys, have been trans- 
ferred to Bartlesville, Okla. 
WORLD OIL MAY 1961 
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Men in the industry 








Dr. William S. Hoffmeister, Jersey Pro- 
duction Research Center, Tulsa, who has 
been in charge of micropaleontological 
work for the company, has retired after 
more than 34 years service with Stand- 
ard Oil Company (New Jersey) affiliate 
companies 


Marcus Hoppes has joined the staff 
of Apache Corporation. Hoppes was a 
former Tulsa District drilling and de- 
velopment engineer for Texaco Inc. 
Hoppes will continue in Tulsa. 





R. L. Cooper Marcus Hoppes 


Robert L. Cooper has been appointed 
general auditor and an officer of Socony 
Mobil Oil Company, Inc. Gerald F. 
Lewis has been named tO SUC¢ eed Cooper 
is manager of the Financial Controls 
Department 


Harold E. Rudel has been appointed 
assistant to the management of Sun Oil 
Company’s Southwest Production Divi- 
sion with headquarters in Dallas. 


N. B. Sauve has been appointed a di- 
tor of Oil Drilling and Exploration 
Limited. 


Harry D. Campbell has been elected to 
he position of president and general 

nager of McElroy Ranch Company 
by the board of directors. Campbell was 
formerly president of Franco Western 
Oil Company, Bakersfield, Calif., which 
was merged with McElroy Ranch Com- 
pany last year. Campbell will continue 
to headquarter in Bakersfield. 


Leo D. Welch, chairman of the board 
{ Standard Oil Company of New Jer- 
sey, has been elected to the Board of 
rustees of the University of Rochester, 
of which he is an alumnus 


8) 


Fred H. Moore has been appointed exec- 
utive vice president of Mobil Oil Com- 
pany. Mobil Oil is Socony Mobil Oil 
Company’s operating division for the 
United States and Canada 


Claude V. Barrow, oil editor of the 
Daily Oklahoman and Oklahoma Cit) 
Times, for 36 years, has retired. Barrow 
has been honored on a number of oc- 
casions for outstanding service to the oil 
industry 


John M. Whelan, who started as a rate 
clerk for the American Oil Company 
and rose to the position of general trafhc 


manager, retired March 1, after 38 years 
of company service. 
MAY 1961 WORLD OIL 


Congrats and $25 to Peter Fernandez, Texaco T’Dad Inc. 18 Concord Road Pointe-a-Pierre Trinidad, W.I. 
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Joe Roughneck is apt to set up a howl, too. if asked to handle 


steel pipe that is less than superior. 


More and more experienced oil and gas men have switched 
to Lone Star API casing, tubing and line pipe, because it’s 
“tough, top quality and delivered fast.” Your best guarantee 
of rugged API standards is Lone Star's uncompromising 


quality control. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





STEEL 


. &@ & @ £4 a a 








L S EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
S Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Mid-Continent District of the American Golden Trend area; R. J. Hall, district secretary-treasurer; 
John D. Albright, chairman of the District Advisory Commit- 
tee; W. S. MeCuen, vice chairman for the Arbuckle area; 
W. H. McPhail, vice chairman for the Drumright area, and 
W. R. Cook, vice chairman for southwestern Oklahoma. 


New officers of the 
Petroleum Institute’s Division of Production are (left to right 

E. B. Krider, vice chairman for Kansas; Warren Richardson, 
vice chairman for the Oklahoma City area; R. C. Earlougher, 
named district chairman; Homer Austin, vice chairman for the 


R. C. Earlougher Named New API Western Association Announces | 
Plans for Seattle Exposition 


Mid-Continent District Chairman Wiesacea 


resenting companies in six western states, 


and Gas Association, rep- 


R. C. Earlougher of Earlougher Engi Phillips Petroleum Company, Pauls Val- has announced plans to build a 5,00 
eering Company, Tulsa, has been lev: Oklahoma City area——Warren Rich- square-foot exhibit: building at Seattle's 
ected district chairman of the Amerti- ardson, Cameron Oil Company, Okla- Century 21 Exposition. The Seattle event, 
can Petroleum Institute’s Division of homa City R. J. Hall, Liberty first international exposition to be held 
Production for the Mid-Continent Dis- Manufacturing Company, Oklahoma in the United States since 1939, will 
trict. Earlougher was elected at the meet Citv, was elected district secretarv- open its six-month run April 21, 1962. ee 
ing in Tulsa, April 5-7, succeeding John — treasurer Phe exhibit will portray many ways J 
Albright. Cities Service Petroleum Com- Three Oklahoma oil men were hon- that products of the petro-chemical in- 
pany, who was elected chairman of th ored with awards for outstanding service dustry will affect life in the next. cen- 
Mid-Continent Advisory Committes to the petroleum industry and to the tury. Howard G. Vesper, president of { 
Chosen as vice chairmen were the American Petroleum Institute’s Division Standard Oil of California, said the 77 
following: For the Seminole area—James — of Production. “Citations for Service exhibit structure will) be constructed b 
Austin, Austin Drilling Company, Semi- were presented to the following: Herbert adjacent to the $9 million Federal Science | 
nole. Okla.: for Kansas-—-E. B. Krider. M. Cooley, Bethlehem Steel Company, Pavilion sponsored by the U.S. Govern | ; 


National Cooperative Refinery Associa- Pulsa; Fred \ Kluck, The Ohio Oil ment. Designers are now preparing 
tion, Great Bend; Drumright area—W Company, Tulsa, and H. A. Nedom, models of the exhibit. Vesper is presi: -— 


H. McPhail, Tidewater Oil Company, Amerada Petroleum Corporation, also of dent of the Association whose members 
Drumright; Texas Panhandle area——Max Pulsa. Gage Lund, vice president of produce approximately 90 percent. of | 
\. Bolick, Cities Service Petroleum Com- Standard Oil Company of California and the refined petroleum products marketed | 


southwestern Okla- \PI vice president for production, pre- in the western states. The group's head- 
located in Los Angeles. 


pany, Pampa; for 
homa—-W. R. Cook, independent, Dun sented the awards quarters are 
can; Arbuckle area—W. S. McCuen, 
Samedan Oil Corporation, Ardmore; 
Golden Trend area—Homer Austin. 





SEG Foundation Awards 
Scholarship to Student 


John E. Massie has received a scholar- 
ship from the Society of Exploration 
Geophysicists Foundation. Massie is 
studying at the University of Texas in 





geology and geophysics. He graduated 
from Sanderson High School, Sanderson, 
Texas. Massie’s scholarship was made 
possible by a grant from Renwar Oil 
Corporation of Dallas to the SEG Foun- 


— -made East and West Meet with Houston NOMADS 


Awards from the Foundation are 
Two hemispheres were brought together recently at a Houston NOMADS meeting. 





as scholarships to outstanding students 

majoring in fields of interest to petro- Present were (left to right) Dr. K. Fujii, professor, Petroleum Engineering Depart: | 
leum exploration and as grants-in-aid ment, University of Tokyo, Tokyo, Japan; Roy Nemitz, petroleum engineer, Deutsche 
for teaching and research. The Founda- Erdol-Aktiengesellschaft, Hamburg, Germany; Martin Egan, geologist, Dhofar Cities 
tion’s trust fund is made up of contri- Service Petroleum Corporation, Dhofar, Arabia, J. C. Robbins, Iran Oil Company, 


organizations and individ- Teheran, Iran; D. D. Lewis, Calgary Import Tool Company, Calgary, Alta. Not 


butions from 
shown in the photograph, H. R. Steenstrup, Larson-Foubro Ltd., Bombay, India. | 


uals interested in the earth sciences. 
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o PERFORMANCE CHARACTERISTICS 








n95 ROTARY RIG DRAWWORKS 





























| Rotary Drive Low Speed Drum High Speed Drum 
Cathead | Sprocket Drive Line Speeds Drive Line Speeds 
Transmission Speeds Shaft R.P.M. R.P.M. And Pulls And Pulls 
Low 109 216 326’/Min. 88,500 Ib. 1,235’/Min. 24,130 Ib. 
r 
L Second 15] 300 457’/Min. 67,100 Ib. 1,710’/Min. 18,490 Ib. 
Third 210 470 632’/Min. 48,600 Ib. 2,380’/Min. 13,290 Ib. 
High 292 653 879’/Min. 34,900 Ib. 3,310’/Min. 9,550 Ib. 
Line pulls based on 1,050 h.p. with 83.3% Rig eff. 
BRAKES 
Brakes are full 325° wrap, having 1¥s8” x 10” in four over-the-road packages when the 3-engine compound 


linings on 


ot 


50” diameter drums, with a total braking surface 
2.836 square inches. Brake flanges are bolted to the main 
drum and are of the circulating water-cooled type. The 
compound equalizing and self-energizing brake design pro- 
maximum holding power with little manual effort. 
Provision has been made to cradle mount a hydromatic or 
dynamatic brake on the side opposite the driller. 


vides 


CONTROLS 

All controls for the N-95 drawworks, compound 
engines and pump drives are air-actuated. The simplified 
control panel is mounted as an integral part of the draw- 
works package. Its convenient location permits the driller 
to have a full view of the drum and all operations on the 
drilling floor. Controls provide a wide selection of engine 
compounding arrangements. Transmission clutches are oper- 
ated by turning a single hand wheel to the selected speed. 


PORTABILITY 
The N- 


in rigging down and moving. 


95 has been designed for maximum ease 
The entire rig can be moved 


is used. When the 2-engine compound is used, only three 
packages are required. The drawworks is separated from 
the compound by disconnecting a single chain and unbolt- 
ing one guard. The controls, transmission, rotary drive and 
hydromatic brake are mounted on the main drawworks skid 
and moved as a single load. 


LUBRICATION 

All chain drives in the drawworks, transmission 
and compound are oil bath and oil pressure lubricated. They 
are enclosed in oil-tight housings. All main shaft and 
sprocket bearings are pressure oil lubricated and drum bear- 
ings are grease lubricated. An abundant supply of filtered 
oil is supplied by separately driven oil pumps. Oil cooling 
coils are available for the compound. 


THE BREWSTER COMPANY, INC. we AT _ PRODUCTS OF CREATIVE ENGINEERING 


P.O. BOX 1095, SHREVEPORT, LOUISIANA 






















If you're 
aught in the 
cost squeeze 





Get the tacts about 
WINCHMOBILE JR. 





Before you buy get the facts on light 
weight... low cost... long life Winch- 
mobile Junior with the cross mounted 
engine which saves moving parts and 


increases hp to the drum by 15%! 


WILSON MFG. CO., INC. 


Wichita Falls, Texas @ The Home of RED IRON 


[ sine : 
, % 


Winchmobiles Traveling Blocks Speedwinches 


ala, iy 
2 4) aa Ly 


Slush Pumps 3000’ to 25000’ capacity Rigs 
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Southwestern District officers for the API division of production are; (left to right 
H. G. Wesberry, vice chairman for West Texas; George M. Geyer, elected division 
chairman; Henry P. Kerr, retiring division chairman and newly elected chairman 
of the District Advisory Committee, and A. J. Dudenhoeffer, chairman for northeast 


New Mexico. 





Gage Lund (left), API Production Division vice president, presented “Citations for 


Service” awards to (left to right 


McCarty. 


A. A. Ashton, E. W. Showen, I. B. Stitt and R. R. 


Southwestern District of API 
Elects George Geyer Chairman 


George M. Geyer, district) production 
superintendent for Cities Service Petro- 
leum Co., has been elected chairman of 
the southwestern district of the American 
Petroleum Institute’s Division of Pro- 
duction for 1961-62. He succeeds Henry 
P. Kerr, Delhi-Taylor Oil Corp. 

Also elected to serve with Gever for 
the southwestern district, which embraces 
most of West Texas, all of New Mexico 
and the Four Corners were vice chatr- 
men: H. G. Wesberry, Tidewater Oil 
Co., Midland, for West Texas; George 
Laflin, Dowell Division, Dow Chemical 
Co.. Hobbs, N.M., southeast New Mex- 
ico; A. J. Dudenhoeffer, El Paso Natural 
Gas Co., Farmington, N.M., for north- 
east New Mexico; T. C. Williams, Hono- 
lulu Oil Corp., Denver City, Texas, for 
south plains Texas, and John Tracey, 
Sinclair Oil & Gas Co., Gainesville, 


Texas, for North Texas. In addition, 
Jack Sallee, Cardinal Chemical Co 
Midland, Texas, was elected secretary- 
treasurer. Kerr, retiring district chair- 


man, was elected chairman of the Dis- 
trict Advisory Committee. 


Four “Citations for Service” were 
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presented during the meeting. Cited 
were: E. W. Showen, Gulf Oil Corp. 
Houston, for outstanding service as dis- 
trict chairman, 1958-59, as district Pro- 
gram Committee chairman in 1957-58, 
and as district Advisory Committee chair- 
man in 1959-60; R. R. McCarty, Humble 
Oil & Refining Company, Midland, 
Texas, fo outstanding service as chair- 
man, in 1959, of the southwestern district 
General Arrangements Committee; Ira B 
Stitt, Jr., Mobil Oil Co., Lubbock, Texas, 
for outstanding service as chairman in 
1959 and 1960 of the southwestern Dis- 
trict Committee on Production Practice, 
and A. A. Ashton, Continental-Emsco 
Co.. Dallas, for outstanding service as a 
member since 1945 of the committees on 
Standardization of Belting, Rotary Drill- 
ing Equipment, Hoisting Tools and Pro- 
duction Equipment, as chairman, sinc 
1957, of the Manufacturer's Subcom- 

Rotary Drilling Equipment 
and as chairman, since 1956, of the User 
Subcommittee on Belting. Gage Lund, 
vice president, Standard Oil Company o! 


mittee on 


California, and API Production Division ] 


vice president, presented the citations. 
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VS-1 
$29.50 


Past Southern District API officers are (left to right, seated) Leonard Leon, secretary- 
treasurer; J. F. Hendrickson, district chairman, and Jack P. Robbins, Southern Dis- 
trict Advisory Committee. (Standing, left to right) Gore Kemp, vice chairman for 

| East Texas: W. N. Kellogg, vice chairman for northwest Louisiana; F. R. Davis, vice 


SS) 


chairman for southeast Louisiana; J. W. Russell, vice chairman for Arkansas, and 
J. L. Wilson, vice chairman for Texas Gulf Coast. 


Explosion Proof add $23.50. 


Sensitive to abnormal os- 
cillation in two planes of 
motion, recommended for 
use On engines, pumps, 
pumping units, compressors 
or any other equipment 
subject to destructive 


motion. 


Same model can be wired 
to ground ignition, sound 


alarm, activate control panel 





lights, or operate valves 


such as Diesel fuel shut-off 


Recipients of the Southern District “Citations for Service” awards were Lloyd A. Little 
left) and George R. Gray (center), Gage Lund (right) presented the awards. 


valves, and electric motor 
controller circuits. Rated 


J. F. Hendrickson New Chairman at 5 Amps, 110 V AC. 








dis 
’ ° . & 

) - 
ro | Of API's Southern District 

. Also safety switch-gauges 
\alr- ¢ 
nble J. F. Hendrickson, Phillips Petroleum vice-chairman for Mississippi. Earl to protect engines and 
and Co., Houston, has been elected chair- Thomas, Sun Oil Co., Lafayette, La., ; - aa 
ail an of the American Petroleum Insti- was elected vice-chairman for southwest equipment against any type 
trict tute’s Southern District. Hendrickson has Louisiana; F. R. Davis, Phillips Petro- of malfunction. 
a B served as program chairman for the dis- leum Co., Morgan City, vice-chairman 
"xas trict which met in Shreveport recently. for southeast _ Louisiana; AL : ¥ Pall, Time, temperature, pres- 
1 in Leonard Leon, the Halliburton Co., Texaco, Inc., Corpus Christi, Texas, vice- 
Dis- Houston, was elected Southern District) chairman for southwest Texas; R. A. sure, level controls, auto- 
tice : retary-treasurer to serve with Hen- Buschman, Field Drilling Co... San An- matic engine or motor con- 
ns¢ drickson, and Jack Robbins, Skinnet tonio, vice-chairman for the Balcones 
is a Corp., San Antonio, was elected chair- \rea, and Don Albrecht, Dowell Divi- trollers and complete con- 
< Ol man of the district's advisory committee. sion, Dow Chemical Co., Mission, Texas, trol panels. 
)rill- \lso elected with Hendrickson were — vice-chairman for the Rio Grande Valley. 

ro- ; ' — Pan \merican Petrol um is W. Wilson, the Atlantic Refining Co., At your engine dealers 
IAC a Monroe, La., vice-chairman ol Houston, was elected vice-chairman foi or write: 
om- northeast Louisiana; W. N. Kellogg he Te Gulf ( -_ ——s 

t Sunray Mid-Continent Oil Co., Shreve- ee ee a ee P.O 
nee inst Davis-Kemp Tool Co., Kilgore, Texas, -O. BOX 4007 
User port, vice-chairman for northwest Lou- : ir | | 1 E 
und, isiana; J. W. Russell, Jr., Phillips Yie-chairman for East Texas, anc J. E MANUFACTURER, INC. 
v ol Petroleum Co., Smackover, Ark., vice- sige jt, i x pages ay Ba og om 
. chain Sas ’ Brau-  toria, ‘xas, vice-chairman for South . 
iS101 ha an for Arkansas, and H. E. Brau ng = wisi as ” MURPHY SAFETY SWITCH OF CALIFORNIA 
6 nig, Jr., Gulf Oil Corp., Jackson, Miss., Central Texas. 11812 Davenport Rood * Los Alomitos, Calif 
961 MAY 1961 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 159 








Associations 








et R-u-b-b-e-r 
Take The Wear 


in your sucker rod pumps 



















































Foreign Guests Brighten Los Angeles NOMADS Meeting 

Foreign guests who were present at a recent Los Angles Chapter NOMADS meeting 
were (left to right, front row) Sidney Broom of I. P. C. from Iraq; J. O. Jackson of 
Santa Fe Drilling from Iran; George August from Middle East Operations; Enrique 
Dominguez of Signal Oil & Gas from Venezuela; Marv Williams of K. C. (Arrow 
Drilling, Ltd.) from Turkey, and Joseph R. Sims of Camdrill from Libya. (Middle 
row) Norman L. Horsfield of A.E.I., Ltd., from Venezuela; Mark R. Teague and 
John O. Donovan of I.P.C. from Iraq; Elmer V. Kimble of Haney & Williams from 
Brazil, and S. J. Eginton of D. & E. from Costa Rica. (Back row) Patrick Dobey of 
Socony-Mobil from Libya; Ben H. Coles of Getty Oil Company from Kuwait; Elzie | 
C. Arnold of D. & E. from Turkey and Brazil; C. H. Vincent of 1.0.E.P.C. from 
Iran, and Wm. M. Hendricks ex-Kier & Cawden from England. 


Illinois Oil & Gas Association ah OO 
. er officers electe or 196 ( e 
iT COSTS Elects New 1961 Officers |. D. ‘Sakaeea, Ohio Oil Commens, ta 
YOU LESS Fletcher F. Farrar, independent pro- vice president; J. J. Shulman, Shulman 
THAT WAY ducer, has been elected president of the Bros., second vice president; R. C. | 


Illinois Oil & Gas Assoc lation for 196] Cooper, Cities Service Oil Company, 
Farrar succeeds H. L. Brockman who has third vice president; Walter B. Price, 
served the association as president for the National Associated Petroleum Company, 


meme 


? MARTIN RUBBER & 

DUCK RINGS give excellent 

life in dirty abrasive fluids 
high or low gravity 


oilfield | 
transporting 
equipment 







much or little water , 
shallow or deep wells. They 
last for years in the easier 
pumping wells. Replacement 
rings cost comparatively little. 


5 MARTIN PLUNGER BOD- 
IES, precision grooved, drilled 
and threaded (no underneath 
fluid passage), usually last for 
years. Tube or barrel costs are 
often cut in half. 


’ The replaceable SY NTHET- 
IC RUBBER GUIDES in MAR- 
TIN CAGES last longer than 
any metal, and the cushioning 
of the ball increases your ball 
& seat life. Results are often 
truly amazing. (Patent No. 
2,591,174) 


OILFIELD TRUCK AND FLOAT 


Thornycroft Sandmaster 252” wheel base Oilfield 
Truck. Hands-England full Oilfield Body. 60,000 
Ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin 
Hands-England 75,000 tb. capacity, tandem axle 
Oilfield Float 30’0” long and 9’6” wide, folding 
support legs and inverted 36” fifth wheel 
Truck and Float on Michelin 18.00 x 25. Sahara 
“Xx” sand tires. 
OILFIELD FLOAT 
Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 300” long and &8’6” wide. folding 
support legs and inverted 36” fifth wheel. 
Float on 11.00 x 20—14-ply tires. 
OILFIELD TRUCK AND FLOAT 
Scammel Constructor 261” wheel base Oilfield 
Truck 
Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 300” long and 9’6” wide folding 
support legs and inverted 36” fifth wheel. — 
Truck and Float on 14.00 x 20—I8-ply tires. 
OILFIELD FLOAT 
Hands-England 25,000 Ib. capacity single axle 
Oilfield Float 24/0” long and 80” wide, folding 
support legs and SAE king pin 11.00 x 20—12-ply 
tires. Steel stake sides 


















Write for our new catalog 
or see it in the Composite 
(24th Edition). All prod- 
ucts sold thru supply com- 
panies. 


JOHN N. MARTIN 


~ 
i * 


9 W. BRADY STREET © TULSA, OKLAHOMA 
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HANDS-ENGLAND OILFIELD EQUIPMENT LTD. 
Works Road, Letchworth, Herts., England 
| Telephone: Letchworth 600 Telegrams: Oil, Letchworth Cables: Oil, Letchworth, England 
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Associations 


treasurer; Thomas F. Lawry, Manutska 
Oil Company, secretary; C. T. Smith, 
independent producer, general counsel, 
and Charles J. Pardee, executive secre- 
tary. 





John W. Gates B. H. Pickard 


Houston NOMADS Regents 


Named to National Board 

The NOMADS National Board of 
Regents has selected three Houston Chap- 
ter regents as officers 
for 1961. Selected 
were Ed. W. Louden, 
Baroid Division, Na- 
tional Lead Com- 
pany, chairman; 
Basil H. Pickard, 
Plastic Applicators, 
Inc., secretary, and 
John W. Gates, Well 
Equipment Mfg. 


Company, treasurer, 


ae 





Ed. W. Louden 


Gage Lund Named Speaker At 
API Pacific District Meeting 


Gage Lund, vice president and di- 
rector of Standard Oil Company of 
California and API Production vice pres- 
ident for 1960-61, will give the man- 
agement address at the API Pacific Coast 
District Spring Meet- 
ing, being held in 
Los Angeles at the 
Biltmore Hotel, May 
11-12. 

Lund, ranked as 
one of the top pro- 
duction men in the 
country, has been 
with Standard since 
1925, and has been 
instrumental in de- 
veloping the crude 
oil resources of the Gage Lund 
company in the U.S., as well as those 
of its affiliates elsewhere in the world. 
His topic, “Oil, Wilderness, and Com- 
mon Sense,” will be of universal interest 
to the more than 1,000 oil men ex- 
pected to attend the two-day session, 
in view of the national importance of 
the proposed “Wilderness” legislation, 
which would eliminate from use for 
commer ial purposes large acreages of 
Federal lands now available for lease, 
not only for oil exploration, but also for 
mining, grazing and timber operations. 
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TO EUROPE...TO THE MIDDLE EAST 


Abadan « Dhahran « Baghdad « Teheran « Beirut 


When a business trip takes you far from home, you deserve 
all the comfort and luxury air travel can offer. With SAS, you 
jet transatlantic or transpolar on a giant DC-8C.. . you enjoy 
added personal attention from a Maitre de Cabine (shown 
here) exclusive with SAS... you whisk through Europe and 
the Middle East on an SAS Caravelle, world’s quietest jet... 
and during your entire flight you enjoy cuisine so magnif- 
icent ithas been awarded the coveted 

La Chaine des R6tisseurs. 
Your SAS travel agent arranges everything. 


@eeeeeeeeeeeeeeee eeeeeeeeeeeeeeeee eeee 





SOAWOINAVIAN AIRLINES SVSTEUM 
638 FIFTH AVENUE, NEW YORK 20, N. Y. 
Please send me fact-folders on World Travel. 

















Name 
Address 
Street State 
My SAS Travel Agent is 
WO-51 


SAS—GENERAL SALES AGENTS FOR GUEST AEROVIAS MEXICO, IRANIAN AIRWAYS AND THAI INTERNATIONAL. 


For more data on advertised products, use Readers’ Service Cards, last page 165 
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GP SUPPLIES 
HOLE PACKAGE 


A single call to a CP Field Repre- 
sentative will get you one or a 
dozen different oil tools . . . the 
right bits for any formation — 
Regular, Jet or Slant-Jet . . . Drill 
Collars, Reamers or Hole Open- 
ers. Just get your CP man on the 
‘phone . . . day or night. He knows 
the moment you call that you 
mean now... at the rig... he 
won't spare the horses. Depend on 
CP to supply the “Hole” Package. 


At CP we know that you've “no 


time for downtime!” 





tough . . . that’s why the next bit going into the 
hole should be CP! 


Chicago Pneumatic 
FORT WORTH, TEXAS 


BITS * DRILL COLLARS ( 
REAMERS + TOOL JOINTS “Sag” 
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Larkin and McWilliams Elected 
New PESA Officers for 1961 


W. H. Larkin (right) and W. J. Me- 
Williams, newly elected president and 
vice president, respectively, of PESA ex- 
change congratulations. 


W. H. Larkin, president of Larkin 
Packer Company, Inc., and W. J. Me- 
Williams, president and general manager 
of Republic Supply Company, were 
elected president and vice president re- 
spectively of the Petroleum Equipment 
Suppliers Association at the twenty-sixth 
annual meeting in White Sulphur 
Springs, W. Va. Elliott A. Johnson, vice 
president and general counsel, Schlum- 
berger Well Surveying Corporation, and 
John G. Seiler, president, Tube Turns, 
Division of Chemtron Corp., are the 
outgoing president and vice president. 
Directors emeritus for 1961-1962 are 
J. A. Crawford, The Youngstown Steel 
Products Co., retired, and E, S. Dulin, 
Byron Jackson Tools, Inc., retired. 

New. district 
pointed. They include, dire¢ tors-at-large: 
Frederick F. Murray, Oil Well Supply 
Division, United States Steel Corpora- 
tion; Ted Sutter, Baker Oil Tools, Inc.; 
F. M. Mayer, Continental-Emsco Com- 
pany; M. B. Jones, The S. M. Jones 
Company, Division of Buffalo-Eclipse 
Corporation; D. D. Bovaird, The Bov- 
aird Supply Company; M. E. Montrose, 
Hughes Tool Company; Rainey Elliott, 
Jones & Laughlin Supply Division; 
Grover Kilgore, Halliburton Company; 
Wallace D. Wilson, Wilson Supply Com- 
pany, and Elliott A. Johnson. 

Other directors elected are: Eastern 
District—Karl Elliott, Acme Fishing Tool 
Company; W. H. Greer, W. H. Greer 
Supply Co.; Lloyd Lanphere, Ajax Iron 
Works; J. T. Murray, Midway Supply 
Co.; F. E. Rath, Spang & Company; Craig 
Rowley, Parkersburg Rig & Reel Co., 
Division of Parkersburg-Aetna Corp.; Paul 
Scherf, Alten Foundry & Machine Works, 
Inc.; John G. Seiler; S. A. Shuman, The 
National Supply Co., and H. Bernard 
Wehrle, McJunkin Corporation. 

Northern Mid-Continent District—F. E. 
Bernsen, Lucey Products Corporation; 
W. L. Butler, W. C. Norris, Manufacturer; 
G. W. Carrington, Exner-Dodge, Inc.; Jene 


directors also were ap- 


Harper, Franklin Supply Co.; K. W. Line- 
berry, Black, Sivalls & Bryson, Inc.; W. J. 
McWilliams, Republic Supply Co.; L. B. 
Meaders, Halliburton Company; A. C. Polk, 
Dowell Division of The Dow Chemical Co.; 
E. E. Rubac, American Iron & Machine 
Works Co., and C. R. Zimmerman, Beth- 
lechem Steel So., Supply Division. 

Southern Mid-Continent District—R. A. 
Baker, Cabot Shops, Inc.; K. W. Davis, Sr., 
Cummins Sales & Service, Inc.; Ott Ham- 
mer, Dresser Industries; S. J. Iverson, Iver- 
son Supply Co.; W. H. Larkin, Larkin 
Packer Company, Inc.; R. H. McLemore, 
Otis Engineering Corp.; Taylor Milton, 
Axelson-Garrett Division of U.S. Industries, 
Inc.; M. F. (Mike) Hazel, Oil Well Supply, 
Division of U.S. Steel; L. L. Rector, Rector 
Well Equipment Co., Inc., and T.N. Shults, 
Mid-Continent Supply Co. 

Gulf Coast District—George B. Coale, 
Baroid Division, National Lead Co.; G. B. 
Coleman, Bowen-Itco, Inc.; W. R. Davis, 
Cameron Iron Works, Inc.; J. T. Kenneally, 
Houston Oil Field Material Co.; L. A. 
Little, Lufkin Foundry & Machine Co.; 
Donald W. Mackie, Atlas-Bradford Co.; 
B. R. McNulty, The Dia-Log Co.; J. J. 
Neale, Lane-Wells Company; W. E. Scar- 
borough, Reed Roller Bit Co., and Richard 
E. White, Mission Manufacturing Co. 

Pacific District—R. M. Chewning, Re- 
public Supply Company of Calif.; H. J. 
Hagn, Chiksan Company; Harold E. How- 
ard, Howard Supply Co.; Arthur S. Mar- 
shall, H. C. Smith Oil Tool Co.; I. J. 
McCullough, McCullough Tool Co.; J. B. 
Merritt, BJ Services, Inc.; H. H. Peters, 
Technical Oil Tool Corporation; Andrew 
W. Rose, Byron Jackson Division, Borg- 
Warner Corporation; Elmer J. Weis, Pacific 
Pumps, Inc., Division of Dresser Industries, 
Inc., and Elvin K. Wilson, Shaffer Tool 
Works. 

Headquarters of the Petroleum Equip- 
ment Suppliers Association is in the First 
City National Bank Building, Houston. 
H. R. Safford, Jr., is executive secretary. 


Paul E. Madeley has been elected presi- 
dent of Electrodynamic Instrument Cor- 
poration, a subsidi- 

ary of Reed Roller 

Bit Company. Made- 

ley, former executive 

vice president and 

engineering consul- 

tant of the 

ics firm, succeeds 

Joseph J. Houghton. 

Madeley holds 

eral patents covering 

inventions in the field 

of electro-mechani- 

cal and electronic in- 

P. E. Madeley strumentation and 


has many others on application. 


electron- 


SCV - 


William F. Scott, Jr., has been appointed 
district representative for U. S. Steel's 
Oil Well Supply Division in Pittsburgh. 
At the same time, U.S. Steel’s Oil Well 
Supply Division announced the retire- 
ment of Paul H. Shepherd, director of 
tubular sales. Shepherd, a veteran of oven 
15 vears of service, first joined Oilwell 
in 1916. 
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Cleanup Acid is the lowest-cost way of removing mud filter cake . 
increasing well productivity. It loosens and disperses filter cake 
solids so they can be removed from the well... increases productivity 
of formations that have been invaded by drilling mud... helps break 
emulsions and water blocks. Ideal, too, as a spearhead to increase 
the effectiveness of fracturing and acidizing treatments...or to 
ensure a better bond in casing or squeeze-cementing operations. 
And BJ Service Cleanup Acid costs far less than dissolving-type 
chemical solvents. Available in 5% solutions for sandstones or other 
HC 1-insoluble formations...or in 15% solutions for HC1-soluble 


formations like limestones and dolomites—and only from BJ Service. 


For complete details, call your local BJ Service field station today. 


Leadership in Chemical Services 
Since 1932 

Another outstanding example of field-proven develop- 
ments from BJ Service Laboratories is J-Type Acid 
J-Type is inhibited hydrochloric acid with surfactants to 
lower surface and interfacial tension and prevent forma- 
tion of emulsion and water blocks. Used in carbonate 
reservoirs, it increases productivity by enlarging flow 
channels and leaving them free of emulsions. It has the 
additional advantages of faster and more complete clean- 
up, which reduces swabbing time. And J-Type Acid is 
“tailored” to individual jobs for best results 


BJ SERVICE, INC. 


A BORG-WARNER SUBSIDIARY 


SERVICE 


Long Beach, California + Arlington, Texas « Stations in all major oil fields 
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W. C. Norris Annual Sales Meeting 


he sales staff of W. C. Norris Division of Dover Corporation 
recently held its annual sales meeting. The meeting was di- 
vided with half meeting in Tulsa and the other half meeting in 
Houston. Present at the Tulsa group meeting was (left to right, 
first row) K. M. Cook, division manager, Tulsa; Cecil Fair, 
Great Bend, Kan.; Joel Little, Oklahoma City; Earl Carpenter, 
Tulsa; Wm. L. Butler, president, Tulsa; Ed Scholl, Ardmore, 
Okla.; J. A. Getty, chief engineer, Tulsa; Bill Peterson, Shreve- 
port, La.; Jim Chambers, Williston, N. D., and R. L. Preston, 


Present at the Houston meeting was (left to right, front row) 
Bob MecDaniels, branch manager, Houston; George White, 
Pampa; Ed Chaney, Abilene; Paul Colvard, Odessa; J. A. Schaff 
valves sales manager, Tulsa; C. L. Snelling, division manager, 
Denver; Hamp Brooke, Dallas; Don Steward, Midland, and 
J. A. Getty, chief engineer, Tulsa. (Second row) Richard L. 
Seale, Alice; G. W. Davidson, vice president of sales, Tulsa; 


WORLD OIL Representatives Tour Diamond Bit Research Lab 
second from left) of Diamond Boart shows WORLD OIL represent- have 


Jan F. Renard | 


atives Sam Sorrell, eastern district advertising manager, and Tom W. Nelson, vice 
president and general manager of Gulf Publishing Company, publishers of WORLD 
OIL, through the diamond bit research laboratory of the Brussels, Belgium, head- 
quartered firm. On far right is Van Geersdaele, director of manufacturing and 


research. 
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Wichita, Kan. (Back row) J. A. Schaff, valve sales manager, 
Pulsa; G. W. Davidson, vice president of sales, Tulsa; D. P. 
Hagaman, general sales manager, Tulsa; Leroy Mitchell, di- 
vision manager, Denver; A. L. Ethriedge, Tulsa; Clint Cross, 
vice president mfg., Tulsa; Kenneth Hance, Salem, IIl.; W. C. 
Tolleson, Kilgore, Texas; Dan Coates, Denver; Stan Hill, Cal- 
gary, Alta.; Gerald Holleyman, Farmington, N. M.; Bill Black, 
Casper, Wyo., and J. E. Giles, division manager, Tulsa. 


M. E. McKelvey, Wichita Falls; M. L. Parker, Odessa; W. J. 
Whitaker, division manager, Fort Worth; Gordon Shay, Hous- 
ton; Don Durbin, Houston, and Homer Hill, well head sales, 
Tulsa. (Back row) Clint Cross, vice president, mfg., Tulsa; 
A. A. Hardy, chief engineer, Tulsa; William Brant, Houston; 
Dwight Maney, Houston; Don Kyle, Hobbs, N. M.; R. W. Clif- 
ford, Midland, and D. P. Hagaman, general sales manager, 
Tulsa. 


J. M. (Pepe) Estrop has been named 
exclusive representative for all Gardner- 
Denver Company petroleum industry 
products in Mexico. 


C. G. Pierce George Mordy 
Cameron G. Pierce and George Mordy 
been elected to the board of di- 
rectors of Smith Industries International, 
Inc. Pierce is president of Ling Elec- 
tronics Division Ling-Temco Electronics, 
Inc. Mordy is president of George 
Mordy & Company. 
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WHICH WELL WAS THE PRODUCER? 


#3 
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Well “E” was drilled to penetrate a known producing 
sand. The expected zone was found a interval 8454’- 
8460’. Electric logs gave good indications, and, when 
compared with logs from wells in which this zone was 
flowing commercially, curves were found to be almost 
identical. Analysis of cuttings showed 16% average 
porosity and 60.4% fluid saturation. Would you set 
casing on this well? Before reading further, study 


Well “F’ log and compare with Well “E”. 


/ 
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were considered favorable 


this 


enough that the operator was ready to set casing. To 


Prospects on well 
obtain conclusive information, Johnston Testers per- 
formed a drill stem test recovering 30’ of muddy water 
and 558’ salt water. 
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While drilling Well “F”’, yellow fluorescence was 


noticed in cuttings from the interval 9470’-9480’. 
Drilling continued to T.D. and electric logs were run. 
These indicated favorable conditions at the above- 
mentioned interval. Analysis of cuttings and sidewall 
cores showed 31.8% average porosity and 73.6% 
fluid saturation (18.5% oil, 55% water). Would you 
set casing on this well? Now study the drill stem test 


charts on Well “E” and Well “F” for additional data. 
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Satie 


Additional logs were run for further study. As final 
step in evaluation, Johnston Testers performed a drill 
stem test. The 4000’ water cushion reached surface 


in 18 minutes and the well flowed pipeline oil. 
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JOHNSTON TESTERS 


Houston, Texas 
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Elmer E. Rubac has been appointed 
president of American Iron & Machine 
Works Company 
Inc., succeeding M 
G. McCool who has 
resigned. Rubac first 
jiomed American [ron 
n the Billing Depart- 
ent in 1937. He has 
served as assistant to 
the general manager; 
ecame a Vice presi- 
dent in 1949, and 
executive Vice presl- 
dent in 1951, McCool 


remain on. the 


Elmer E. Rubac 


yard of directors of 
An ican Iron. Hi 
ilso has contracted to American Ma- 
chine and Foundry, parent company of 
\ erican Iron, Wl <il advisory capacity 


Henry A. Ruysser, Jr., executive vice 

sident of Black, Sivalls & Bryson, 
Inc., passed away on 
March 29 in Kansas 
City, Mo. Well 
known in the oil in- 
dustry, Ruysser was 
a member of the 
Petroleum Equip- 
ment Suppliers As- 
sociation, National 
Sales Executives, 
American Manage- 
ment Association, 
Oilfield Tank Manu- 


racturers Assov lmatvion 


H. A. Ruysser, Jr. 


and the Oklahoma 
Chamber of Commerce. Ruvysser also was 
ember of the board of directors of 
Black, Sivalls & Bryson, Inx 


Plicoflex, Inc. Absorbs 
H & H Engineering Corporation 

Plicoflex, Inc., of Houston, has ab- 
sorbed the H & H Sales and Engineer- 
ng Corporation of Houston. The trans- 
action was effective \pril l. 

H & H Sales and Engineering, with 
sales offices in Houston, New York City, 
Kansas City, Dallas and Harvey, La., 
will become the sales division of Plicoflex. 
om Hajecate, sales manager of H & H, 
has become the sales manager of the 
Plicoflex. pipe wrap division. 


McEvoy Company Acquired 
By Harold Brown Company 


lhe Harold Brown Company has ac- 
quired the Gas Lift Division of the 
McEvoy Company of Houston. Facilities 


ot the Gas Lift Division have’ been 
leased t mporarily by the Harold Brown 
Company and the division will operate 


partly at its present site until the Harold 

Brows Company expands its plant 
Personnel of the McEvoy Company 

hav transferred to the Harold Brown 


Company, according to the recent an- 
nouncement. Eventually, it is planned to 
expand the Harold Brown plant or to 
construct a new plant to absorb the 
newly acquired facilities. 
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HYCALOG 


CONTINUING RESEA FOR LOWER COST Dg 






a 
A 


NUMBER 
THAT SAVES DRILLERS 
THOUSANDS OF DOLLARS 


f 


at’s the number of our U. S. patent on V-Door diamond bits. Developed 
by our own researchers, they have piled up a long record of saving big 
money for drillers. For example: 
$17,500 saved in South Louisiana ... $12,000 
saved in Texas... $7,500 saved in Wyoming... 
$9,000 saved in Alberta! 
These are but a few actual cases taken from our files. 





to th 


Using the HycALoG-developed “Core and Bust” principle, V-Door bits 
stay on bottom for long runs, reduce number of round trips and keep 
making hole for an exceptionally long life. All this adds up to what you’re 
looking for... lower cost drilling. 

Ask your HYCALOG rep to show you some actual performance records on 
V-Door Bits. He has a stack of them. 


505 AERO DRIVE, SHREVEPORT, LOUISIANA. 


OFFICES IN PRINCIPAL OIL PRODUCING AREAS 
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DIAMOND BITS © CORE BARRELS » WELL LOGGING » DIAMOND CORING © CORE ANALYSIS © POWER SWIVELS 
For more data on advertised products, use Readers’ Service Cards, last page 171 





Manufacturers of pressure trans 
ducers, pressure switches, rectilinear 
potentiometers and slip ring 
assemblies 


172 For more data 
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Gulf Coast School of Drilling Practices, 
University of Southwestern 
Louisiana, Lafayette. 

API Division of Production, Rocky 
Mountain District Meeting, 
Gladstone-Henning Hotel, Casper, 
Wyoming. 

Oil Recovery Symposium, Permian 
Basin, Hotel Roosevelt, N.Y. 

Petroleum Engineering Conference, 
University of Illinois Campus, 
Urbana, III. 

SPE of AIME Oil Recovery Conference, 
Site Unreported, Midland, Texas. 

Tenth Annual Geologic Field Con- 
ference on Stratigraphy of the 
Silurian Rocks of Northern 
Indiana, Indiana University. 

Gulf Coast School of Drilling Prac- 
tices, University of Southwestern 
Louisiana, Lafayette. 

ASME Production Engineering Con- 
ference, Royal York Hotel, 
loronto, Canada. 

API Division of Production, Pacific 
Coast District Meeting, Biltmore 
Hotel, Los Angeles. 

Thirteenth Oil Recovery Conference 
& Dedication of W.T. Doherty 
Petroleum Engineering Building, 
rexas A & M College, College 
Station, Texas. 

AAPG-SEG-SEPM Pacific Section, 
Joint Spring Meeting, Hacienda 
Motel, Bakersfield, Calif. 

Texas Independent Producers & 
Royalty Owners Association, 
Fifteenth Annual Membership 
Meeting, Scharbauer Hotel, 
Midland, Texas. 

Society of Professional Well Log Ana- 
lysts, Second Annual Meeting and 
Logging Symposium, Sheraton- 
Dallas Hotel, Dallas. 

SPE of AIME Rocky Mountain 
Regional AIME Meeting, Elks 
Club Building, Farmington, N.M. 


Kentucky Oil & Gas _ Association 
Annual Meeting, Phoenix Hotel, 
Lexington, Ky. 

Interstate Oil Compact Commission, 
Midyear Meeting, Shamrock 
Hilton Hotel, Houston. 

Petroleum Electric Power Association 
Meeting, Mayo Hotel, Tulsa. 

ASME, Summer Meeting, Statler- 
Hilton Hotel, Los Angeles. 

API Division of Production, Midyear 
Committee Conference, St. 
Francis Hotel, San Francisco. 

American Association of Petroleum 
Landmen Convention, Shamrock 
Hilton Hotel, Houston. 


International Oil Scouts Association, 
Annual Meeting, The Roosevelt 
Hotel, New Orleans. 

Institute in Chemistry and Geology 
for High Ability Secondary 
Students, Colorado School of 
Mines, Golden, Colo. 

API Division of Production, Eastern 
District Meeting, Greenbriar 
Hotel, White Sulphur Springs. 

Va. 


Nomads’ Chapter monthly meeting: 
Los Angeles, second Wednesday, Bilt- 
more Hotei, Wallace A. Sawdon, Sec- 
retary. Houston, second Monday, 
Kaphan’s, Elbert T. Walker, Secre- 
tary. Dallas-Fort Worth, first Mon- 
day, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jesse 
E. Hickman, Secretary. 


WORLD OJL MAY 1961 











CONSISTENTLY EFFICIENT OIL FIELD CHEMICALS 


























































NOW 


MORE DRILLING 
INFORMATION 


n =.=“ 


THE MODELS G7PW 
OR G7TW RECORDER 


These models of the Geolo- 
graph Recorder were developed 
particularly for the contractors 
and operators desiring more 
detailed, recorded data con- 
cerning the four drilling vari- 
ables—Rate of Penetration, 
Drilling Weight, Pump Pres- 
sure and Torque. This infor- 
mation is required to compete 
in today’s highly competitive 
drilling situation. 

Geologists obtain more in- 
formation about rate of pene- 
tration and sub-surface forma- 
tions and toolpushers are sup- 
plied with the information 
necessary to determine the 
optimum drilling rate for a 
particular formation. 

Engineers and contractors 
can readily interpret the re- 
cordings of weight on bit, 
pump pressure (or torque), 
downtime, rate of penetration, 
tightspots and bit wear in 
making accurate decisions re- 
garding existing drilling condi- 
tions. 

The result: more hole per 
dollar. 

When you drill your next 
well, specify the Model G7PW 
or G7TW Recorder. For addi- 
tional information, ask for 
Catalog No. 220, or call your 
nearby Geolograph Oil Field 
Services office. 


GEOLOGRAPH 


OIL FIELD SERVICES 
P.O. Box 1276 
Oklahoma City 1, Okla. 
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There’s Still Hope 


Don't lose faith in humanity. There 
are over 150 million people in America 
who have never played you a_ singh 
nasty trick 
Quick Thinkers 

Some people express an idea—others 
send it by slow freight. 

He’s No China Clipper 
Barber: “Your hair is getting very 


erey, sir. 
Customer: “I’m not surprised. Hurry 


up!’ 


Yep! She’s a Woman 


Auntie: “And what will vou do when 
you grow up to be a great big girl?” 
Susie: “Reduce.” 


Everything’s in Condition 

Americas motorists take good care ot 
their cars, and they keep the pedestrians 
in good condition, too. 


Words for the Day 

Oh Lord—make my 
tender today, for tomorrow | 
to eat them. 


and 
have 


words sweet 
may 


Walk a Straight Line 
A mother pigeon and her young son 
were getting ready to migrate to Florida. 


The baby was afraid he couldn't mak: 
the trip. “Don’t worry,” Mama _ Pigeon 
said. “I'll tie one end of a piece of 


string around my leg and the other end 
to your neck. If you tire, I'll help you 
along.” 

The junior pigeon 
“But,” he protested, “I don't want to be 


began to wail. 


pigeon towed!” 


The Trouble with Us 

Half of the problems of the human 
are due to lack of business knowl- 
knowledge of what is their 
ness and what is none of their business. 


race 


edge busi- 


Facing a Grave Situation 
A man often walked through a ceme- 


tery on his wav home since it was a 
short cut. One night, though, unaware 
that a new grave had been dug in his 


path, he tumbled in. For almost an hour 
he struggled to get out of the seven- 
foot grave but finally gave up and settled 
down for the night. 

A gangly farmer, out ‘possum hunting, 
came walking through and he, too, fell 


into the grave. He began a desperate 
attempt to get out, unaware there was 
anvone else in the grave. 


The first man listened to him silently 
for a minutes, then reached ovet 
in the pitch darkness and laid a hand on 
his shoulder. 

“You cant get 
But the farmer did. 


few 


out of here,” he said. 
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From 


SQUEAKS 


the Bull Wheel 


A Rest for the Best 

An ironworket walk- 
ing around on the beams high above the 
skyscraper, while the 
nerve-jan- 
compressor 


was nonchalantly 


Street on a 
pneumatic hammers 
gling racket, and the 
shook the whole structure. When he came 


new 
made a 
below 


down, a man who'd been watching him 


tapped him on the shoulder. “I was 
amazed at your calmness up there,” he 
said. “How did you happen to go to 
work on a job like this?” 

“Well.” said the ironworker, “I used 
to drive a school bus, but my nerves 
FAVE out. 





s¥ 
aye 





“How long did you say you drilled 
wells in West Texas?” 











Take a Good Look 
If you look like your passport photo 
you need the trip!” 


Remember 


A closed mouth gathers no foot. 


Following the Blood Line 





Heredity is when a_ teenaged boy 
winds up with his mother’s big brown 
eves and his fathers long yellow con- 
vertible. 
ae 


SECONDARY RECOVERY 


M EN 
ROLEU Gin 
AS *tp> 


STEPHENS ENGINEERING 


by, a? 
CnITA Fars, T& 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 


EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 


FIELD SUPERVISION 
Phone 723-2167 
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Mr Calloush 


NUCLEAR 
CEMENT LOG 


with Scintillometer ® 


—lets yu SEE 


your cement column 


Here’s an improved cement locating log 
that accurately “pictures” the cement 
column in your well. It will identify the 
presence of the cement column, ‘confirm 
the quality of the job, locate cement tops, 
indicate uncemented sections and possibly 
detect channeling. It is equally effective 
in new wells or in old wells of any age. 

The McCullough Cement Log records 
a curve which reflects the density of the 
material behind the casing. Thus, the 
location and characteristics of the cement 
column, when it differs in density from 
the displaced fluid, can accurately be 
determined, 

This log is usually run on the same trip 
into the well with other nuclear well 
surveys, thus requiring no extra rig-time. 
In fact, the cement curve can be one of 
six separate logs, all revealing different 
down-hole information, that may be 
obtained on a single run without coming 
out of the hole. Also, it is very economical, 
price-wise, when run in combination with 
other nuclear logs. 

Proved thoroughly effective on hun- 
dreds of jobs, the McCullough Cement 
Log is being adopted as standard pro- 
cedure for determining the effectiveness 
of the primary cement job, checking 
squeeze jobs and for use in future 
workover or remedial operations. 


The Cement Log shown at the left is made 
up of sections of an actual log run in 51/2” 
OD casing from 3800’ to surface. All infor- 
mation shown is exactly as it appeared on 


the original log. 


MrCallough 


TOOL COMPANY 
Los Angeles « Houston « Edmonton 


Cable Address: MACTOOL 













you should be concerned about: What 

aals concerns a lot of people needlessly; 
I books maps What is and what is not known about 
g heart disease, and What you can do if 

a you get it. 

and movies Io prepare this book the author has 
drawn from his vast amount of medi- 

al experience, from the medical litera- 
ture and from opinions of the medical 


DYN AGRAPH ANA 8 Y SIS OF practical results are used and recon)i- : ; 
SUCKER ROD PUMPING, Gulf mended. however needless refinement of profession. Also, as assistant medical di- 
Publishing Company, Book Division, theorv and calculations bevond the limits rector of E.I. du Pont de Nemours, he 
P.O. Box 2608, Houston 1, Texas, of available data have been avoided. has had the opportunity to study 500,- 
f. 4 Slonneger, Price $7.50 For sale Thus. this book is rather a “how-to- OOO of his company s medical records— 
at Gulf Publishing Company. To order do-it” presentation rathet than a theo- with particular reference to the heart 

opy, circle | } on postcard retical discussion of the problems. and cardiovascular system 

of this book is to answer Wherever possible American Petroleum ia, . TaTT Pe Oer 7 j 

Institute API) standards and nomen- RESERVOIR ENGINEERING MAN. 
of the behavior of working lature are followed UAL, Gulf Publishing Company, Book 
athout OC to the he Division, P. O. Box 2608, Houston 1, 

i paca Be T the reader HEART DISEASE, BLOOD PRES- Fexas, Frank W. Cole, Price $11.50. 

SURE AND STROKES, Gulf Pub- For sale at Gulf Publishing Company. 

lishing Company, Book Division, P.O lo order your copy circle FE 25 on post- 

Box 2608, Houston 1, Texas, C. An- card. 

thony LD’ Alonzo, M.D., F.A.¢ P.. Price This basi reference book provides the 

$3.50. For sale at Gulf Publishing opportunity for all engineers to learn 

Company. To order your copy, circle about the operations of petroleum reser- 


requests for a rational 


sf this book 1 a working 
etry as provided 

because 

a vibra 

reader 

knowledg 

\ nelud ] 2+ on postcard VOIrs., It treats in concise and clear lan- 


This book is about your heart and guage the basic theories of oil recovery 


blood vessels. It tells you What 


heart and blood vessels are for; 
What from reservoirs, and shows by example 


processes It also describes the various 
forces which result in expulsion of oil 


ro wrong with them; : 
problems the techniques used to predict 


oil recovery under the various driving 








forces 








Step-by-step solutions are shown for 
all the problems, making it possible for 
those unfamiliar with the principles being 
described to gain an understanding of 
the problems. Most of the problems in 
this book are directed toward the solu- 
tion of the problem of predicting the 
future performance of the reservoir. 

Contents (condensed): fundamental 
concepts of reservoir engineering, oil 
reservoirs, depletion drive reservoirs, gas 

RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum cap drive reservoirs, combination drive 
charge $4. Blind box addre n our ire counts six words. Replies forwarded without charge. reservoirs. water drive reservoirs. oravity 


Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. . ° . 
drainage reservoirs, pressure mainte- 


Ten percent discount for two or more insertions of same copy in consecutive issues. All classified ‘ 
th of nt ling date of issue. Send copy and nance, secondary recovery, gas reservoirs, 


ads payable in advance. ( 
t ng I t World Oil, P Box 2608, 1 ton 1, Texas, gas condensate reservoirs, economics. 


1959 STRUCTURE MAPS OF NEW 
TEXAS OIL FIELDS, Rhinehart Oil 

FOR SALE FOR RENT News Company, Dallas. 

This special publication contains a ma- 


th + ela 7 Pe. a See eee "hents ALDRICH PLUNGER PUMPS jority of structure maps (which were 


WORLD OIL Ad Box 222-W, Houston, Texas. Skidded with Drivers suitable for reproduction) as submitted 
Available for RENTAL during 1959 to the Texas Railroad Com- 


mission by operators for rulings on new 

POWER SPECIALTY co. field discoveries. 

2000 Kipling St. 

aoa we Sime THE STORY OF THE AMERICAN 
PETROLEUM INSTITUTE, A 
STUDY AND REPORT WITH PER- 
° SONAL REMINISCENCES, World 
aad Wanted F l 50¢ dril yipe, mud pump, Manuscripts Wanted Petroleum Policies, Leonard M. Fan- 


eae Have you written a book you would ning, editor, New York, $5 plus post- 
like to have published? Do you have age: 14 cents domestic; 25 cents 
NOTICES, SERVICES an idea or an outline that you would foreign. 

like to talk over with a publisher? : 
® FINANCIAL—Investment Banking Houses and Gulf Publishing Company, publishers 
Underwriters reached. Confidential. You can of World Oil, Petroleum Refiner and 


intimate association with the petroleum 
send the details of your proposition direct or ‘ ° r . _—— . ee : _ = 2 se 
a; st oie te Gunmen 867 « Shes Pipe Line Industry magazines, and industry by the veteran oil analyst, Leon 


Street, Brooklyn, N. Y. numerous technical books, is actively ard M. Fanning. Besides details of the 
seeking trade and technical manu- API’s beginning, also included are lists 
ROYALTY scripts for publication by its rapidly of members of National Petroleum War 
expanding Book Division. For further Service Committee. attendance API 
® Rovalty B rs ( a roc p , as- j C i rl > Mz ve c e ° e o ‘ ° 
sede ee a ee information write to’ Manager, Book Organization Meeting, first officers and 
i . late R e +e neé we Soe — 3 oes Publishing Gulf Publishing Company, i Ss APT ; . 
wells, with additional sands behind the pipe. ; a = ectors, early # -onservation com- 
Ogden Oil Company, P.O. Box 409, Ph. EL 2- P. O. Box 2608, Houston iB Texas. direct ‘ ~ . OR 

3353, Taylor, Texas mittees, etc. 























This story covers over forty years of 
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“@® =‘ Specification and Procurement 
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ee | More than 5,800 pages of data on oil field 
lous 
aa equipment and services, representing complete 
dict 


ing or condensed catalogs of practically all leading 


for : firms serving this industry. 


ital When you reach for the ComposirE CaTALoG you're 





only minutes away from the answer to your 
tal < questions about the what, where, who and how much 


of equipment and services for exploration, drilling 


- and production. Conveniently bound in three indexed 
Jl 

ail | and cross-referenced volumes, the current Com- 

oa POSITE CATALOG is bigger, better, more helpful than 


ym- 
1ew 


ever. Consult it FIRST when you are ready to buy 


or specify. It will save you time and contribute to 


A & the accuracy of your job. 
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»st- 
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Var wd . ae J 
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equipment and 


NEW cover 








Balanced Compressor 
Phis 


stroke. | 0OO-rpm, two cvlinder, hori- 


new compresso! 1S a 93-inch 


zontal balanced-opposed type unit 
designed for direct coupling to a high 
speed gas engine. Consistent with 
semi-portable packaged compressor 
requirements, the “Cub” compressor’s 
opposed piston design offers better 
balance, compactness and low weight 
per horsepower. Is designed for un- 
attended outdoor installations. It is 
offered 


2.000. psig. 


initially for pressures up to 


I 
Worthington Corp. Sup- 
plements data on Pages ‘ 


1960-1961 Composite Catalog 
For more data, circle El on postcard 
New Valve Actuator 


\ new 
operation on both plug and butterfly 


valve actuator designed for 
valves up to 12 inches in diameter 1s 


now available. The complete assem- 
bly, including lever arm, cylinder, pipe 
mounting, control valve housing and 
connecting hoses, is supplied with the 
actuator for quick, easy field installa- 
tion. It is not necessary to remove the 
valve from service to attach the Pan- 
Actuator can be 


tex valve actuator. 


operated by remote control through 


use of solenoid control valving 


mounted in bracket housing. (Pantex 


Valve Actuators. 


For more data, circle E2 on postcard 


180 








Power Tubing Tong Back-Up 


This new, semi-automatic back-up 
attachment for B] power tubing 
New 


section 


tongs is now. available tone 
back-up prevents the lowe 
of the tubing string from turning in 
the slips while a stand is being made 


broken 


Reduces 


up o1 out. Principal advan- 


tage: labor costs, since an 


extra men is not required to handle 
the back-up tong. It also increases 
crew safety and speeds the running 
of tubing into or out of the hole. 
Byron Jackson Tools, Inc., a sub- 
sidiary of Borg-Warner Corp. Sup- 
plements data on | 949-1063, 


1960-1961 Composite Catalog.) 


ages 


For more data, circle E3 on postcard 


Tubing Anchor and Packer 
[his 


anchor and packet 


new tubing 
simplifies produc- 
tion operations and 
eliminates problems 
common to. tubing 
anchors and pack- 
ers. A built 
into the tool so that 
the 


ring’ 1s 


Tee 1 


should anchor 
be tightly stuck, this 


ring can be sheared, 





causing the tool to 
strike a heavy up- 
ward jarring blow. 
After the rine has 


been sheared, the 


tool can be used as 
a bumper sub to 
strike repr ated 
blows until both the 
anchor and packet 
elements are jarred 
Shaffer 
Works. Supplements 
data on Pages 4933- 
9024, 1960-1961 


Cata- 


free. Loo] 





Composit: 


Ov 


For more data, circle E4 on postcard 





New Liner Mill (Piloted Mill) 


This mill has the same qualities of 
Rotary’s conventional Liner Mill: 
The ability to mill hangers, excellent 
penetration rate and long cutting 
life. These, plus the additional ad- 
vantages of being able to jet-wash 
and jet-cement without pulling out of 
the hole, make a considerable saving 
in rig time. For example: Mill the 
hanger, mill the liner, jet-wash and 
cement the hole in round trip. 
(Rotary Oil Tool Co. Supplements 
data on Pages 4793-4796, 1960-1961 
Composite Catalog ) 


one 


For more data, circle E5 on postcard 
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How an Oklahoma Operator Dried Up 


Valve Trouble On a Big Waterflood 


This is a view of the water injection 
manifold on the Naval Reserve Field 
waterflood project in Oklahoma. In 
the beginning, this operation was 
plagued with valve troubles . . . until 
UNIBOLT Adjustable Valves were 
installed. 


As is the case in many waterflood 
Operations, the raw water at Naval 
Reserve is corrosive and abrasive. 
Cavitation of the fluid as it passes 
thru the valve has an eroding effect 
on the valve seats. However, since 
the UNIBOLT Adjustable Valve 
employs both the right design and 


SS 


THORNHILL (4:2 


P. O. Box 1184, Houston, Texas 


the right materials, it has practically 
put an end to this Operator's valve 
troubles. For example, the stem and 
seat are of special analysis chrome 
steel, honed to mirror smoothness. 
And the stem is guided to the seat 
thru an extra long pilot that exactly 
centers it to insure a streamlined 
flow. Manufacturing details, per- 
haps, but added to dozens of similar 
features they add up to perfection 
and the one valve that is best suited 
for waterflood injection manifold and 
similar troublesome services. 


Planning a waterflood or having 


CRAVER Co. 








valve troubles in your present sys- 
tem? Talk to the UNIBOLT repre- 
sentative in your area and get all 
the facts about this Adjustable Valve. 





Three self-cleaning Jet Filters, manu- 
factured by Thornhill-Craver Co., on 
a waterflood operation near Odessa, 
Texas. These Filters automatically 
clean raw injection water to any de- 
sired degree, even to sub-micron 
particle size. 











COUPLINGS BY Wheeling tlic 








LINE PIPE COUPLI 


VY” to 16”—Seamless, 


/ PLAIN TUBING COU 
> 1” to 4”—Seamless a\h 
j EXTERNAL UPSET TUBING 
/ %," to 4”—Seamless 

CASING COUPLINGS 4 
4/2” to 13¥4¢”—Long or Short 


HYDRAULIC COUPLINGS 












Triplex Plunger Pump 


This new pump, the PT-4, offers 









a to 0’ —Soauies the simplicity of compact design and 
l ac esi¢ anc 
REAMED AND DRIFTED A. I. S. I. ‘I P é 
1” to 12”—Seamless the advantage of high volumetric 
\ DRIVE PIPE COUPLI efficiency. It operates at 70 hp input 
\ 6” to 12” —Seamless , . 






at 400 rpm. Low pressure range is 





PIPE NIPPLES 
All Sizes and Type 


STEEL BUSHING 


Merchant ong 






from 510 psi to 1,563 psi, while the 






high pressure range maximum is 






},000 psi. Plunger sizes are 31/2 inches 
down to 14-inch by 4-inch stroke 
and plunger load is 4,910 pounds. 
Overall weight is 1,370 pounds. 
Gardner-Denve Company. Supple- 


WHEELING MACHINE PRODUCTS CO.  vieisso Soe te1 Con poss 
e 3549 - 3572, 1960 - 1961 Composite 

. ° ee & alog 

Wheeling, West Virginia ~one 


West Coast Factory: Woodlake, California For more data, circle E6 on postcard 





Pioneers of Magnetic Fishing Equipment and Service. 





NEW 
K&G 


KIRBY 
MODEL E 


DITCH New Caddygraph Recorder 


MAGN ET This new compact instrument 


which, without need for an operator, 





automatically records: Rotary speed, 
hook load, mud pit level, pump pres- 


Automatically Removes Steel Cuttings from Mud System = "0° !2c med pit evel, pump pres 


Contains powerful permanent magnetic element which is penetration rate. It plots these curves 
rotated electrically by explosion-proof 1/6 hp electric motor. . ee 7h . 

Mud flows through the tool, which automatically removes simultaneously side by side on 1834 
the steel cuttings from the mud, and discharges them into a 
removable hopper at the side of the unit. Similar in opera- inches per hour. correlating them 


inch graph paper at a rate of three 









tion to other K & G Ditch Magnets, with exception of ; ; ; 4 

electrical rotation with each at the precise times they § 
: . occur. It affords complete historical 

For details on K & G Ditch magnets for export, : lf Id | 

contact K & G home office, Houston. record of a we from spud date to § 

completion, both going in and out | 

| 


of the hole during tool changes, run- 





TMLee Cag ne of fos oF pipe Caddysraph 


Inc. 






2703 Sackett Street 7 Houston 6, Texas . JA 2-5436 
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inseparable new coating 






cuts offshore costs 
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is 

_ This remarkable new coating 
ke bonds so perfectly to steel that you 
ds. cannot detect an interface — even 
is under the microscope! The reason? 
: Humble RUST-BAN 190 reacts chem- 
& 


ically with the steel. The resulting 
bond is inseparable . . . completely 
eliminating underfilm corrosion. 
The hard, abrasion-resistant coat- 
ing of 100% inorganic zinc silicate 





is also virtually impervious to scrap- 
ing and impact. You get superior 
offshore protection for many years— 
at lower annual cost than is possible 
with any other type of coating. In 
immersed service, a Humble top coat 
is recommended. 

RUST-BAN 190 contains no lead, 
is non-toxic, non-flammable and 
comes with curing solution RUST- 
BAN 195. For complete information, 
call your Humble salesman or con- 
tact Humble Oil & Refining Com- 
pany, Houston, Texas. 
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America’s Leading ENergy COmpany 
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New equipment 





| =H ae a © = 


PRESSURE GAUGE: 





THE FIRST 
ACCURATE 
PRESSURE GAUGE 
For Applications 
Requiring... 
RUGGEDNESS and 























DEPENDABILITY 
CAPACITIES: 7 ee ee out 
3,000, 5,000, sets ea ae a peta: 
6,000, 10,000, Airlectric Automatic Pump Accumu- 
15,000 PSI lator system, utilizes electric and air 
Metric Equivalents pumps simultaneously to reduce 
Available. charging time to 534 minutes, half 
the time required when air or electric 
pumps are used individually. Unit 
includes an 88-gallon accumulator 
| "Tia system which consists of four 22-gal- 
Vi | aT lon hydropneumatic accumulators, 
; R RATUR available in guided float or bladder- 
| ARTIN-D R CORPORATION, DEPT. P-§ type, explosion-proof motor and 


a) are & Stevenson Distributing Co. 
Supplements data on Pages 512I- 
9144, 1960-1961 Composite Catalog.) 


For more data, circle E8 on postcard 


starter and automatic controls. (Stew- | 





uKANSAS CITY, MO. 


BUSINESSMEN, 
EXECUTIVES, 
FAMILIES 


During certain convention periods, all 





























available Kansas City hotel rooms are : 
frequently taken. ; 
You can be assured of comfortable ac- I 
commodations in Kansas City, by writ- _ New Ditch Magnet 
ing for your FREE “Preferred Guest | . 
Card” from the Bellerive Hotel today A new Model E Ditch Magnet for | : 
The Bellerive—preferred by the family, on, reer remoy - of mtn cute v 
and business executives for convenience tings from the drilling mud system is Ff 
F ° . rn. 3 ae . et . ‘ . ih 
100° and courteous hospitality at sensible available. Unit contains a permane nt fon 
rates—guarantees (with advance notice) magnetic element which is electrically 
AiR-CONDITIONED reservations anytime of the year to you, rotated for discharge of steel cuttings |} 1 
Home of the famous the preferred guest. Ask for your “Pre. from side of the unit. Adjustable 
Rhythm Room ferred Guest Card , today - +. at no wings at entrance to unit direct mud , 
obligation. Free Radio & Television set flow through housing in which power- , 
Free Parking in every Room. Rates from $4450 ful magnetic element is suspended to fF ™ 
create a magnetic field. (K&G Oil © 


f 
Company, Inc. J Sl 
he 


Tool and Service \ 
BELLERIVE Hotel Supplements data on Pages 3104- 


214 East Armour at Warwick Boulevard | 3107, 1960-1961 Composite Catalog). E 


For more data, circle E9 on postcard 
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New equipment 





New Slush Pump 
The National K- 


380 slush pump, 
rated at 380 input 
horsepower, is the 


K-se1 1es 


of slush pumps de- 


third of a 


veloped to minimize 
size and weight. to 
add other new fea- 


tures in perform- 
ance and to. sim- 
plify maintenance. 
With 74-inch bore and_ 14-inch 
stroke, K-380 delivers 665 gpm at 


835 psi maximum discharge pressure 
at rated speed of 70 strokes per min- 
ute. With a 
of 11 sizes, it will deliver up to 265 
Che National Sup- 
ply Company. Supplements data on 
3849-3976, 1960-1961 Com- 


posite Catalog 


$34-inch liner, smallest 
gpm at 2,100 psi. 


Pages 


For more data, circle E10 on postcard 





New Field Pumping Motor 


This new oil well pumping motor 


will operate on either 220, 440 or 762 
volts. Standard on all Reliance oil 
field motors, this new feature per- 


mits the selection of operating volt- 
age at the time the motor is installed. 
The installer, by following the sim- 
ple connection diagram, can select 
the correct voltage at the time the 
motor is hooked up in the field. The 
manufacturer has used a special in- 
sulation te permit these motors to 


Reliance 


ie | - ) . : . ’ 
Electric & Engineering Company. 


operate on three voltages. 


For more data, circle E11 on postcard 
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Pipe Inspection Unit 

This 
spection of used drill pipe is now 
available. Tru-Tech-Tron, provided 


new electronic unit for in- 


fitted into 


an inspection trailer, can go any- 


with its own power and 
where pipe can go except in the hole. 
Self-propelled transmitter consisting 
of a magnetizing coil and detector 
unit surrounds the pipe and travels 
the length of the pipe body, inducing 
a uniform magnetic field into the 
metal. Design assures no re-runs are 
necessary and defects are over- 
looked. (Universal Inspection & 
Service Co., Division of Atlas Brad- 


ford Company 


no 


For more data, circle E12 on postcard 


High Pressure Valves 

A new line of high pressure motor 
valves known as DSG-240, are cred- 
ited with these features: For working 
pressures up to 6,000 psi; available 
in wide selection of body styles, ori- 
fice sizes, trim materials and process 
type 
body permits the inner valve assem- 


connections: a hammer union 
bly to be replaced in less than five 
minutes, and offered in both one and 
sizes. (Instruments, 


two-inch valves 


Inc. 


For more data, circle E13 on postcard 
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20,000 PSI 
Controlled by W-K-M 


Balanced Stem Valves 


The cutaway illustration below illus- 
trates how W-K-M Balanced Stem Valve 
gives positive finger-tip control of high 
pressures. The balancing stem at the 
bottom balances out the direct stem 
thrust inherent in most valves, resulting 
in the easiest possible operation. No 
other high pressure valve provides such 
positive control over seating pressure. 





W-K-M DIVISION 





ACF INDUSTRIES 
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NBT...YOUR KEY TO Drillers and Producers Choose... 


MODERN OIL FINANCING Malhey es a L 4 






Many 

' Combinations 

3 ) of Sizes, 

: <= Drives 

and 

Power | 
| 
ee 


other wire line jobs. Mathey Reels are designed 
to meet your requirements of line speed, line 
pull, spool capacity and type of power. Special 


reels are engineered and manufactured to your 


( 
calipering, paraffin cutting, sampling and many 
1 
I 


specifications. 





Call or Write for Further Information 


NATIONAL BANK OF TULSA 


THE OFT L BANK OF AMERICA MACHINE WORKS. INC. 


212 S. Frankfort Tulsa, Okla. @ Box 1159 @ LUther 7-3311 





a S 


Four Fine Facilities d 
THE in PITTSBURGH 


OFFERING COMPLETE BANKING AND TRUST SERVICES 


SEALING ALLEGHENY Opposite Greater Pittsburgh Airport. 





60 air-conditioned rooms, tile bath, TV, S 
COMPOUND MOTOR INN radio, phone. Superb restaurant and 
cocktail lounge. Year-round swimming 
pool. Courtesy car to and from airport. 
‘i ECTO SEA « AMherst 4-7790 
lassW 7 | ECTORSEAL V 
HOTEL In the heart of the Golden Triangle. 
Rectorseal #5 is scientifically com- penta ort <a pri nae veer r 
conditioning. General Forbes Lou 
pounded to assure dependable leak- PITTSBURGHER Dining Room. ATlantic 1-6970 4 
proof connections on casing, tubing, 
flow lines, wellheads, heater, el 
S\ 





treater, separator, tank and other — = —— 
oil field installations . . . for sec- Rec aeeeAL TORSE Al : pi 
JACKTOWN 1 mile west of Irwin Interchange on | 


ondary recovery operations and 


Mone SL fT i Route 30. 60 air-conditioned rooms 
LPG underground storage facilities. _ a MOTOR HOTEL with TV, telephone, combination tile | SC 
RY se baths. Excellent dining room and facili- 


It will not skin over, dry out, 
harden or settle out in the open 


can. Easily applied without waste, LEAK Mie oslo 


ties for group parties. UNderhill 3-2100 




















and it dopes more joints per dollar. HOTEL : | 
Opposite Greater Pittsburgh Airport. Vv; 
Ask for Rectorseal #5 at your ee WAN tia § 56 air-conditioned rooms, tile bath, 
supply store . . . and be sure to radio, TV, private phone. Courtesy car ; 
d f rt. AM t 4-5152 } 
get the handy, top quality dope — sprue. csc aamaacaas _— = : ] 
ept. * Lae 
brush FREE. 2215 Commerce St., Pi 
seseeecapadlin Mbcases ‘ *Teletype Service. Telephone any Knott Hotel. All 
Knott Hotels and offices in U.S. connected by 
teletype. Piy 
# Route 30, Lincoln Highway, re] 
R Joseph F. Duddy, Shortest Route to Pittsburgh an 
THE POSITIVE LEAK PREVENTER Gon. Manager 
ms 
Mi 


1961 
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New literature 





To get your copies, circle key numbers on postcard and mail to WORLD OIL. 


Push-Button Station 

\ four-page bulletin describing the 
Flexitite 
button station for oil-tight 


new Joy all-rubber push 
and heavy 
duty service has been published by 
Joy Manufacturing Company, Elec- 
Bulletin in- 


construction and 


trical Products Division. 


cludes illustrations, 
yerformance and prices on all models. 


To get a copy, circle E14 on postcard 


Gas Condensate Unit 


A new Sauder Tank Company 
brochure relating to their gas con- 
densate production unit, the Econo- 


Included in the 
diagrams of 


Pak is now available. 
brochure are complete 
the Econo-Pak. 


design fe: 


along with descrip- 


itures, gas capat ity 


tions, 
} 


chart and specifications chart. 


To get a copy, circle E15 on postcard 


Casing and Tubing Heads 

Complete information on Oil Cen- 
ter Tool Company’s newest designs 
in forged steel independent low pres- 
heads is 
available in a “Tn- 
dependent Well Head Equipment— 
Technical Information.” Bulletin fea- 
tures technical descriptions, dimen- 
sions and parts charts and schematic 
O-C-T Series 
and TH 


Series forged steel tubing heads. 


sure) casing and _ tubing 


bulletin entitled 


drawings of the new 


forged steel casing heads 


To get a copy, circle E16 on postcard 


Waterflood Valve Line 

A newly expanded line of both 
plastic-coated and non-coated valves 
for water-flooding, 


secondary recov- 


ery and other pressure maintenance 
is discussed in a new eight- 
Catalog 14-]1, is- 
Edward Valves, Inc., Sub- 
Rockwell Manufacturing 
Illustrated publication has 
complete tables of specifications and 


Svstems 
page, two-color 
sued by 
sidiary of 
Company. 
drawings showing 


includes cutawav 


valve interior details. 


To get a copy, circle E17 on postcard 


Pipe in Oil Field Service 
A new publication, “Mannesmann 
Pipe Oil Field Service,” has been 
released by Publica- 
tion’s comprehensive tables and vivid 


Mannesmann. 


MAY 


1961 


WORLD OIL 





illustrations reflect the latest progress 
in petroleum technology. Divided into 
two self containing volumes, Volume 
I is devoted to basic general informa- 
tion. Volume II is addressed chiefly 
to the practical operator in the field. 


To get a copy, circle E18 on postcard 


Pipe Inspection Services 


Plastic Applicators, Inc., of Hous- 
ton, has made available a new bro- 
chure describing the pipe inspection 
services offered by the company. Of 
special interest are the description 
and photographs of the Scanagraph, 
a unique four-stylus electronic in- 
spection tool that scans each 90 de- 
gree segment of pipe separately and 
simultaneously. 


To get a copy, circle E19 on postcard 


Iron Valves and Fittings 
catalog describing 
iron valves and 
fittings is available from Stockham 
Valves & Fittings. Two-color, 12- 
page catalog gives complete details 
on designs, weights and dimensions 
of Stockham Ductile iron valves and 
fittings. Also included in the booklet 
comparison charts, engineering 
specifications and information § on 
prices, terms and deliveries. 


An informative 


its line of ductile 


are 


To get a copy, circle E20 on postcard 


Pump Valve Spacer 

A new two-page bulletin describes 
Continental-Emsco Company’s Green 
Triangle pump valve spacer. Unit is 
said to simplify bumping bottom or 
spacing subsurface—pump valves. 
Application data is also included. 


To get a copy, circle E21 on postcard 


Fishing Tool Catalog 

A new 48-page Fishing Tool cata- 
log is available to overseas operators 
from Wilson Supply International 
Division. Illustrated bulletin on the 
complete line of Wilson Supply fish- 
ing tools includes operational infor- 
mation, maintenance and spare parts 
catalog data, shipping weights and 
price information. 


To get a copy, circle E22 on postcard 
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AT SUPPLY STORES 
EVERY WHERE! 








PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 

TUBING 

PERFORATOR 
J. C. Kinley 


Co, 
Licensees 











ABILENE, er Eng. Serv., Inc...OR 2-8655 


ANDREWS, TEX 


John Kuykendall Wireline Service Co...LA 3-4303 
BAKERSF! EL® CALIF.—Archer-Reed...FA 5-4203 
BAY CITY, TEX.—J. P. Graham..... -GI 5-4526 


BEAUMONT, TEX.—Camco 


BURAS, LA.—Camco, inc.....OL 7-9492, OL 7-9974 


cares. WYOMING—Cameo, _ ey 23 7-3855 
eS “CORFE arr rr 23 3-5264 
CORPUS. CHRISTI, TEX. 
Seas, =~ TEESE TU 3-9371, TU 4-4462 
gale weeeecee NE 65-5367 
FARMINGTON, N. M—B & R, inc......DA 5-2393 
a ee rrr .DA 5-7134 
FULLETON, CALIFORNIA—Dyna- Log...LA 6-1184 
GLENDIVE, MONTANA—C. A. White. -EM 5-3833 
HOBBS, N. M.—Horne Serv. Co.. EX 3-5396 
HOUMA, LA.—Camco, Inc....UP 3-7330, UP 2-3804 
Klein Deco Wire Line...... .... UP 2-4337 
HOUSTON—Long Line Prod. Control GR 3-5739 
Mid-Western Well Serv. Co. .. +. RE 4-4337 
KERMIT, TEX. oe Wireline... .JU 6-4538 
Mid-Western Well Serv . RE 4-4262 
LAFAYETTE, LA.—Camco CE 5-3124, CE 5-6687 
LIBERAL, KAN.—Rainbo Serv. Co....... MA 4-3598 
MIDLAND, TEXAS—Luccous Serv. MU 2-831! 
NEW IBERIA, LA.—Cardinal Wireline...EM 4-5165 
Klein Deco-Wire Line ’ EM 4-047! 
ODESSA, TEXAS—Kuykendall Wireline FE 7-7210 
OKLAHOMA CITY, OKLAHO 
Rainbo Service Co.........ME A231, ME 4-0105 
PETTUS, TEXAS 
Eddie Jones Eng. Co. Pettus 16- eee ft s- 1218 
Se H1 3-925! 


VICTORIA, TEX S—Camco, 
WICHITA FALLS, — S 


Eads En oe. ine, . acne 776-0931 
WILLISTON, N A. White. calcd GR 3-6555 
EDMONTON, ALBERTA, CANAD 

TN TRL, 5 ssc ccssesecse GE 9- Neat, GE 9-3124 
VENEZUELA: 

Anamio Anzoategui—A-Z Export, S.A 

Maracaibo—A-Z Export, S.A..........- : 82-3480 

Puerto La Cruz—A-Z Export, S.A. -332. 

Anzoategui W. L. bindin. 24-353 
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ANTI-SEIZE COMPOUND 





KOPR-KOTE 


wIOm TEmpenatu® 


THREAD LUBRICANT AND SEAL 


For Drill Collars, Tool Joints, 
Casing and Tubing 








3093 NO. CALIFORNIA ST., BURBANK, CALIF. 


EXPORT OFFICE: 
30 Rockefeller Plaza, New York 20, N.Y. 








INCREASE YOUR 
PRODUCTION 


With A 


h MILLER 


SAND PUMP 


Miller offers a complete range of 
sizes including the new 2’ OD for 
Slim Holes. 2° OD pump is also 
available in Rod Type pump with 
1 1/16” API pin. Miller Sand Pumps 
are world famous. For fast, easy 
cleanout, fewer round trips and less 
downtime choose Miller. 


SAND PUMP SIZES 






OD—2, 2%, 3, 3%, 4%, 5, 5%, 
Lengths—20, 25, 30 ft. for 3” OD 
| and larger pumps. 20 and 25 ft. 
| r2%” pump. 20 to 24 ft. for 
2” pump 
Composite Catalog, Page 3688 
Write for de riptive price list 





General Offices, Box 4516 
Oklahoma City 9, Okla. 
Phone OR 7-4884 
EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 
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® Dot preceding name of advertiser indicates that detailed data on products and 
services of the firm will be found in current 24th (1960-61) Revision of The 
Composite Catalog of Oil Field Equipment. 
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